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INTRODUCTION 


Who are included in the survey? 


The data for this report were obtained from a group of the profes- 
sional people who are enrolled in the Scientific and Technical Personnel 
Register of the federal Department of Labour. 


The Register was developed during the Second World War to facili- 
tate the allocation of Canada’s scientific and technical manpower resour- 
ces in accordance with established priorities. When wartime controls 
were relinquished, the Register was retained because of its possible 
value in any future emergency and because it was a major source of 
comprehensive information on a vitally important segment of the nation’s 
labour force: the scientists and engineers. 


Under wartime regulations, enrolment in the Register was mandatory 
for all persons with professional status in engineering, architecture, 
biology, chemistry, geosciences, mathematics, physics, agriculture, 
forestry, and veterinary medicine. Since the end of the war the Register 
has been maintained on a voluntary response basis with the assistance 
of universities and professional associations. 


Only persons with university degrees in one of the specified fields, 
or with equivalent qualifications, as demonstrated by membership in an 
appropriate professional institute or association, are enrolled in the 
Register. 


Returns completed by new university graduates have been the chief 
source of additions to the Register since compulsory registration was 
discontinued. The generally large response from university graduates 
has made it possible to maintain a high coverage. Immigrants and Ca- 
nadians educated in other countries are enrolled in the Register mainly 
on the basis of membership records of professional associations, refer- 
rals by a limited number of the larger corporations, and in part also 
through referrals by the Executive and Professional Section of the Nation- 
al Employment Service, and by the Settlement Offices of the Department 
of Citizenship and Immigration. 


Many professional associations admit immigrants to membership 
only after a stipulated period of residence in Canada and therefore the 
coverage of immigrants in scientific and technical professions may be 
lower than the coverage of native Canadians. 


In 1951-52, the Department of Labour re-surveyed all registrants to 
bring the information on their experience, utilization and location up to 
date. With the passage of time, the 1951-52 data inevitably lost much 
of their value for current studies, while the demand for up-to-date in- 
formation on the nation’s scientific and technical manpower resources 
became more pressing. To meet this demand, the Department of Labour 


75200—3"% 


developed a program under which one-third of the Register will be sur- 
veyed each year. 


This report contains some of the results of the second survey, made 
in 1958, in the current triennial cycle, A selection was made from a total 
list of 64,000 registrants comprising: (a) all persons from whom returns 
had been received in the 1951-52 survey, and university graduates of 
1951-52 who were normally surveyed three years after graduation when 
they had become more firmly established in their professions; (b) all 
those who did not reply to the 1951-52 survey, graduates of the years 
1953, 1955 and 1956 and some graduates of 1957; (c) all other persons 
added to the Register following referrals from various sources during the 
period 1951 to 1957. The number of persons in each group has been di- 
vided into three equal parts on a random basis, and the second part taken 
as the “‘population’”’ for the 1958 survey. 


It should be realized that this population is not entirely represent- 
ative of Canada’s resources of professional workers in scientific and 
technical fields. There is a relatively low coverage of immigrants, and 
a lack of data on those persons for whom no address was available. The 
data tabulated, in addition, excludes those who could not be reached 
because of incorrect addresses and those who did not reply to the survey. 
It may well be that the characteristics of the professionals who were 
heard from are in some ways different from the characteristics of those 
who did not reply or could not be reached. 


Results of the 1958 Survey Operations 


(a)*” -Total’ mailed’survey\ 2), ee a ee ae ee a 21,033 
(b) Not located by postal authorities.........00.0....0000. 3,376 
(c) Delivered by postal authorities (a-b) wo... 17,657 
(d) .Nojresponse. si4.0.28:.che Ro ee 4,389 
(e) * Replies. received)(c-d)..-4403. ance ae 13,268 
(f)» Per centresponse (e,0f.c).. 1. ane Pe Oe ae ey ry (aed 
(g) Replies removed before coding ............:::cscssssesseescseseeesees 1,086 
Retired 0), 2 cis65.08 Doe ee eee 344 
Left Canada y.iss..icsesscccssnoostotants asteaamtnee tee ee eee ae 284 
Dete ase daaiiscs os cosevuyeuesaas Bite aie eee ee 203 
Jnsutficient information..i.244..6 tated ee ee 04 
House Wlyes iitisetia Ronco) deities cate eee 93 
Others removed before codingae....0..-0 ae 68 
(h) Replies received too late for tabulation ............sc00000 347 
(i) Respondents declared non-practicing...........cssccssssesseeees 482 
(7) Replies tabulated ( e—(g+h+i))s..40.0. 2 eee ee 11,353 


The breakdown of survey operations shows that over 62 per cent of 
the 21,033 questionnaires mailed were returned. Close to 3,500 question- 
naires could not be delivered by the post office for one reason or another. 
About 75 per cent of those who were reached by the questionnaire replied. 


Of the 13,160 questionnaires that were completed, 11,353 were tabu- 
lated. The returns not tabulated came in part from engineers, architects 
and scientists who had either retired, were not working in Canada, or 
were doing work which did not require their scientific or technical back- 
ground. Some of the remaining returns showed that the addressees were 
deceased and others were received too late for coding. 


In this report some of the data are broken down by field of special- 
ization. In earlier surveys, except for those taken chiefly for roster pur- 
poses, respondents were classified by their specialty of greatest compe- 
tence. In the 1957 and 1958 surveys, engineers and scientists were asked 
to indicate their specialization on the basis of their current or most 
recent employment. The actual classification was done by the respon- 
dents themselves from a coded list of several hundred specialties. These 
specialties were later grouped into broader fields. Of the 11,353 question- 
naires tabulated, 558 were removed from all tables because the respon- 
dents were living outside Canada, leaving 10,795. Of these, 162 reported 
specialties not coming within any of the broader fields dealt with in this 
bulletin. 


What type of information is provided in the report? 


Thus this report covers 10,633 persons in every branch of engineer- 
ing, architecture and the following fields of science: agriculture, biology, 
chemistry, forestry, geology and geophysics, mathematics, physics and 
veterinary medicine. Engineers are the largest group, comprising 55 per 
cent of the total, while architects make up 4 per cent. The natural 
sciences are represented by 38 per cent of the returns, and veterinary 
medicine by about 3 per cent. It should be noted that in some non-earn- 
ings tables, the science fields shown exclude agriculture and forestry. 
In all other tables, science includes agriculture and forestry. 


The information from the second cycle survey which is presented 
in this bulletin is arranged in four chapters. The first chapter deals with 
the earnings of the respondents. The second contains data on their em- 
ployment characteristics. The third chapter relates the respondents’ 
employment to their educational background, while the fourth deals with 
educational background, particularly of those who took post-graduate 
study. 


The data on salaries and other professional earnings relate to 1957, 
i.e., the last full calendar year before the survey, and exclude the earn- 
ings both of those respondents who worked less than ten months and 
those who were employed part-time in that year. ‘‘Salary’’ data represent 
annual earnings including salary, commissions, bonuses, etc., of respon- 


dents who worked for employers. ‘Other professional income’’ data re- 
present the earnings of persons working on their own account or in part- 
nerships, as well as additional professional income earned by profes- 
sionals outside their regular employment. “‘Total professional income”’ 
data include both salary and other professional income combined. 


In all tables, the data on actual earnings relate to salaries. Separate 
tabulations, however, show the extent to which salaried persons derived 
additional professional income from other sources, as well as the pro- 
portion who received non-salary professional income only. Information 
on earnings was supplied by 90 per cent of the respondents who worked 
full-time for more than ten months during the year. 


In this report 21 questions have been posed concerning this group 
of professional people, and the survey data have been used to answer 
them. Because of the large number of factors examined in the tables, 
resulting breakdowns have in some cases produced very low totals, and 
for this reason it is recommended that the reader study mainly the over- 
all patterns which emerge. 


Chapter 1 — EARNINGS 


How much do scientific and technical professionals earn? 


Median salaries in 1957 for engineers. with a bachelor’s degree only 
(including those with some post-graduate training but without a graduate 
degree) ranged from $4,600 for 1957 graduates to a peak of $10,600 for 
1920-24 graduates (Table 1). The median 1957 salary for scientists with 
a bachelor’s degree ranged from $4,400 for 1957 graduates to $8,500 for 
those who graduated before 1915. 


Engineers with post-graduate degrees did not appear, on the average, 
to have reached salary levels as high as those with undergraduate 
degrees only. Scientists with post-graduate degrees, on the other hand, 
had reached considerably higher salary levels than those holding only 
an undergraduate degree. 


How do salaries of engineers and scientists vary with length 
of experience and level of education? 


In general, the salaries of both engineers and scientists increased 
quite rapidly during the first dozen years of experience, then less rapidly, 
until a plateau was reached after about 20 years of experience. Subse- 
quently, the trend of salaries was erratic, with some tendency for declines 
to occur for those who were still working full-time after 35-40 years of 
experience. 


Despite this common pattern, there were some interesting differences 
and similarities in salary levels between those with undergraduate and 
post-graduate degrees. When engineers with post-graduate degrees enter- 
ed the labour market they did not immediately earn as much as their 
former classmates who had secured employment as soon as they received 
undergraduate degrees. On the average, however, the lag was a brief one. 
Five years after the undergraduate degrees had been obtained, the 
salaries of both groups were approximately the same. 


During the subsequent 15 years of experience (from five to 20 years 
after the undergraduate degree was obtained), the salaries of engineers 
with post-graduate degrees remained on the same general level as those 
of engineers who held a bachelor’s degree only. Beyond this point, how- 
ever, salaries of engineering bachelor graduates moved ahead of those 
of engineers who held master’s and doctor’s degrees. 


In respect to scientists, on the other hand, the data show quite 
clearly that those with post-graduate degrees eventually received mark- 
edly higher salaries than those with bachelor’s degrees only. 


As in engineering, salaries of scientists with post-graduate degrees 
initially lagged behind the earnings of those who held only a bachelor’s 


Chart 1 
HOW DO SALARIES OF ENGINEERS AND SCIENTIST 
VARY WITH LENGTH OF EXPERIENCE 
AND LEVEL OF EDUCATION? 
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degree. However, six to eight years after bachelor graduation scientists 
who had obtained a post-graduate degree were earning more. 


Not only did salaries of scientists with post-graduate degrees tend 
as experience increased to exceed and remain above the earnings of 
those with only bachelor’s degrees, they also tended to be later in reach- 
ing a-plateau—after about 35 years of experience compared to 20 years 
for scientists with bachelor-level training. As a result the salary differ- 
ential between post-graduate degree and bachelor scientists became pro- 
gressively wider as experience increased, ranging from minus $500 for 
those with post-graduate degrees when employment was first secured, 
to more than $2,000 after about 30 years of experience. 


The data available do not provide a full explanation of the reasons 
why salaries of older engineers with undergraduate degrees exceeded 
those of older engineers with post-graduate degrees, whereas the pattern 
for scientists was the reverse. Some factors however, can be determined. 


Table 23, for example, shows that a greater proportion of both en- 
gineers and scientists with single degrees than with post-graduate 
degrees were employed in industry. Since salaries in industry were 
generally higher than elsewhere, this would tend to raise the average 
earnings of those with undergraduate degrees above that of those with 
post-graduate degrees. This might explain the case for engineers, but 
since the reverse was true for scientists other factors must have weighed 
more heavily in their professional field. 


One of the main influences appears to be that there was less shift 
of scientists with single degrees, as experience increased, into functions 
where earnings were relatively higher than was the case for single-degree 
engineers. Table 12 shows that the proportion of 1948-1957 engineering 
graduates working in administrative, management and executive jobs was 
about the same for those with only bachelor’s degrees as for those with 
post-graduate degrees, 9 and 10 per cent respectively. However, 46 per 
cent of the engineers who graduated before 1918 and held only a bache- 
lor’s degree were working in administration, whereas only 38 per cent of 
those with post-graduate training worked in administration. 


Moreover, the proportion of engineers with post-graduate degrees 
appeared to increase with level of experience in the relatively lower-paid 
functions such as supervision, designing and draughting, testing and 
other miscellaneous activities, while the proportion of engineers with 
single degrees engaged in these functions decreased with length of ex- 
perience. 


The reverse is true in the case of scientists (see Table 13), where 
the proportion of single-degree persons performing lower-earning func- 
tions rose with the increase in experience. This, of course, would tend 
to keep salaries of scientists with bachelor’s degrees lower than those 
earned by post-graduate degree people. 
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Another factor that might be mentioned is the salary trend in indus- 
try in the higher-paying administrative, management and executive func- 
tions. The salaries of persons in these jobs were much higher than aver- 
age, especially for those with experience. The concentration in such 
jobs of older engineers with bachelor-level training made this, therefore, 
another factor tending to raise the salaries of bachelor graduates above 
those of engineers with advanced degrees. In contrast, the higher con- 
centration of scientists in jobs outside industry meant that those in ad- 
ministrative functions tended to exercise a less buoyant influence on 
general salary levels. 


The differing amounts of post-graduate education held by engineers 
and scientists is also a factor to be considered. A greater proportion of 
scientists with post-graduate education had doctor’s degrees than was 
the case for engineers. Table 24 shows that 7 per cent of the male en- 
gineers had master’s degrees and 1 per cent had doctor’s degrees, while 
19 per cent of the male scientists had master’s degrees and 21] percent 
had doctor’s degrees. There may be some association between the lower 
salary level of engineers with post-graduate training, and the fact that 
only a small proportion of engineers do have doctor’s degrees. 


What kinds of employers pay highest salaries to engineers and scientists? 


Table 2 shows that, in 1957, industry paid the highest engineering 
salaries at all levels of experience and training. In all cases where the 
numbers represented by the figures are fairly large, the salaries of en- 
gineers employed by governments were next highest, and of those em- 
ployed by universities the lowest. 


Not only did engineers working in industry have the highest salaries, 
but the salary differential between them and those in other types of em- 
ployment increased with experience. F'or example, in 1957 engineers in 
industry with single degrees who graduated in 1948-1957 earned $1,300 
more than those employed by universities, while engineers in industry 
who graduated in 1918-1927 received $3,000 more in 1957 than their 


counterparts in universities. 


Table 3 shows that earnings of scientists in industry, like those 
of engineers, were by far the highest at all levels of experience and 
training. Earnings of those with single degrees employed by govern- 
ments and in high schools were next highest, with university-employed 
scientists receiving the lowest earnings. 


There was an even greater tendency for the salary differentials of 
scientists in different types of employment to widen as experience in- 
creased than was the case for engineers. On the bachelor level, for 
example, the spread between the earnings of scientists employed in 
industry and government widened from $1,200 for 1948-1957 graduates to 
$4,700 in the case of 1918-1927 graduates. 
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(Source: Tables 4 and 5) 


It is interesting to note that the salaries of scientists in industry 
increased more rapidly and more steadily with experience than was the 
case for engineers. The earnings of engineers in industry tended to level 
off as experience increased. In contrast, salaries of scientists employed 
in industry showed a strong and steady upward trend as experience 
increased. 


The salaries of engineers and scientists employed by governments 
and universities showed different patterns as experience increased. In 
the case of engineers, the salaries of those in universities lagged behind 
the salaries of their government colleagues at all levels of experience. 
In the case of scientists, on the other hand, those employed by universi- 
ties earned about the same as their colleagues in government at all levels 
of experience. 


Which types of jobs pay highest salaries to engineers and scientists? 


In Table 4, it can be seen that engineers doing administrative, 
management, and executive work received the highest median salaries 
in 1957, ranging from $8,600 for 1948-57 graduates with only one degree 
to $15,500 for 1918-27 graduates with a post-graduate degree. Consulting 
and private practice ranked next highest in all cases where the salary 
figures represented a fairly large number of individuals. Teaching, ins- 
truction, and extension work were most often lowest-paid, next lowest 
being testing, inspection and laboratory services. 


Table 5 indicates that the same pattern observed among engineers 
was found among scientists. Those doing administrative and executive 
work earned the most, while scientists in teaching, and in testing ins- 
pection and laboratory services earned the least. 


It should be noted that engineers doing administrative work had a 
broader and higher salary range than did scientists. For example, the 
1957 salaries of engineers with one degree doing administrative and 
executive work ranged from $8,600 received by 1948-57 graduates to 
$13,700 earned by the 1918-27 group, aspread of about $5,000. In science, 
for those with comparable education and experience, earnings in ad- 
ministrative and executive work ranged from $7,800 to $10,500, a spread 


of less than $3,000. 


How do the salaries of those in the different engineering 
and scientific fields compare? 


The earnings of engineers were, on the average, $800 above those 
of scientists. (See Table 6.) Respondents in engineering fields earned 
on the average $7,900 in 1957, compared to $7,100 for scientists. In only 
one general field, geosciences, did scientists earn on the average as 
much as engineers in any field, and even here engineers’ earnings in 
several fields were greater than those of geological scientists. 


1] 


Median salaries of engineers ranged from $9,000 for those working 
in mining engineering to $7,600 for those in civil and chemical engineer- 


ing. 
With the exception of those in the geosciences, whose median 


salaries in 1957 were $7,800, scientists earned on the average from 
$7,300 in the case of chemists to $5,800 for those in agriculture. 


In the case of architects, it is more meaningful to consider both the 
salary and non-salary earnings, since over one-third, being self-employed, 
received only a non-salary type of professional income. (See footnote (1), 
Table 6.) The survey results indicate a considerable difference in earn- 
ings between architects who received salary only and those who received 
professional income in other forms. Median annual salaries were $7,200, 
but those receiving non-salary income earned on the average $11,200 
per year. 


It was shown above that earnings of those in geosciences were 
relatively high compared to other science fields. One reason for this is 
indicated in Table 18, which shows that a greater proportion of persons 
in the geosciences performed the relatively high-paying functions of 
production, operation, etc., than was the case with other scientists. 


The inter-quartile range is an indication of the representativeness 
of the median salary level. In general, as salaries or incomes increased, 
the spread between high and low salary levels increased; it was highest 
in architecture where the differential for non-salary earnings was $11,900. 
For those in metallurgical engineering, however, the inter-quartile range 
was lower than might be expected on the basis of the median salary 
level, indicating that there were somewhat less extreme levels of high 
and low salaries in this case. 


In petroleum engineering, the size of the inter-quartile range in 
relation to the salary level indicated a slight tendency towards salary 
extremes--more very high and more very low salaries than occurred in 
other fields. 


Do many scientific and technical persons receive their 
professional income in forms other than salaries? 


Tables 7-9, presented by field, indicate that the extent to which 
scientific and technical personnel received non-salary professional 
income was related to their field of engineering, their type of employer, 
and their education. 


About one-half of those employed in the fields of architecture and 
veterinary medicine received their professional income in whole or in 
part in a form other than salaries; this proportion represents mainly those 
who were self-employed. On the other hand, most engineers and scien- 


tists, 88 per cent, received their professional incomes in the form of 
salaries. 
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As to employers, the most notable uniformity was exhibited by those 
employed by governments, a high proportion receiving only a salary type 
of income. In all the broad professional fields covered, including archi- 
tecture and veterinary medicine, from 73 per cent to 94 per cent of those 
employed by governments received all their professional income in the 
form of salaries. 


In contrast, a large proportion of the engineers and scientists 
employed by educational institutions tended to supplement their salaries 
with other forms of professional income. For example, 44 per cent of the 
engineers and: Scientists employed by universities received other pro- 
fessional income in addition to their salaries. 


A wide variation is apparent in the industrial employment category. 
Here the greatest difference lies in the type of income earned by en- 
gineers and scientists on the one hand, and architects and veterinarians 
on the other. Most of the engineers and scientists employed in industry, 
94 per cent, received all their professional earnings in the form of 
salaries. On the other hand, a large proportion of the architects and 
veterinarians working in industry, 45 and 79 per cent respectively, 
received all their professional incomes in a form other than salaries; 
these were the self-employed. 


The third factor, educational level, appears to exert some influence 
on the type of income earned. Those on either end of the educational 
spectrum, those without degrees and those with post-graduate degrees, 
tended to supplement their salaries with other forms of professional in- 
come. Table 7 shows that in the case of engineers and scientists employ- 
ed by the federal government, 95 per cent with bachelor’s degrees 
received salary income alone. Five per cent of those with bachelor’s 
degrees only and employed by the federal government supplemented their 
salaries with additional professional income, compared with 8 per cent 
of those holding doctorates. 
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Chapter 2 - EMPLOYMENT 


What kind of jobs do scientific and technical professionals hold? 


Tables 10-15 outline the kinds of jobs held by scientific and techni- 
cal personnel in 1957, and indicate how these differed between recent 
graduates and those with many years of working experience, and also 
between men and women. Generally, the survey findings show that the 
largest numbers of engineers and scientists were employed in industry. 
The largest single work function performed by engineers was adminis- 
tration and management, closely followed by production, operation, etc., 
while scientists were concentrated in research and development. 


Who employs scientific and technical personnel, especially 
the recent graduates? 


In 1957, by far the largest proportion of scientific and technical 
personnel were employed in industry, 70 per cent as Table 10 indicates. 
The next largest proportion were employed by the federal government, 
14 per cent. The remainder were largely with other levels of government 
and in universities. 


However, there were considerable differences among fields. For 
example, more engineers than scientists were in industry, 82 and 52 per 
cent respectively. The reverse was true in the federal government where 
21 percent of the scientists and 9 per cent of the engineers were employ- 
ed. Architects, although strongly concentrated in industry, showed a 
greater tendency to be employed with provincial and municipal govern- 
ments than with the federal government. 


The employment pattern tends to change as experience increases. 
In most fields, the recent graduates were concentrated more heavily in 
industry than were those with more than 10 years of working experience. 
A greater proportion of the older groups were employed in universities 
and in provincial and municipal governments. Only 2 per cent of the 1948- 
1957 engineering graduates, for example, were employed by universities, 
compared to 3 per cent of those who graduated between 1918 and 1927. 


In the case of recent graduates in the federal government, there is 
an interesting difference between engineering and science. A relatively 
larger proportion of younger than of older engineers were employed in the 
federal government, 10 per cent of the 1948-57 graduates compared to 
5 per cent of the 1918-1927 group. 


In science, the opposite was true with a larger proportion of more 
experienced graduates being employed by the federal government. 
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Chart 5 


WHAT WORK FUNCTIONS ARE PERFORMED BY 
ENGINEERS AND SCIENTISTS? 


FUNCTION 


Administrative, 
Management and 
Executive 


Production, Operation 
etc. 


Supervision 


Research and 
Development 


Designing and 
Draughting 


Purchasing, Marketing, 
Sales and Service 


Consulting and 
Private Practice 


Testing, Inspection, 
Laboratory Service 


Teaching, Instructing 
and Extension Work 


Other 
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ENGINEERS SCIENTISTS 
PROPORTION WHO PERFORM THE FUNCTION 
Per Cent Per Cent 


10 20 30 


(Source: Table 11) 


What work functions are performed by men, women, younger graduates and 
those who have post-graduate degrees in scientific and technical fields? 


In Table 11, it may be seen that in 1957 more engineers were in ad- 
ministrative, management and executive work than in any other single 
function, 1,368 out of 5,195 or about 23 per cent. The proportion in pro- 
duction, operation, etc. followed closely with almost 1,300 or 22 per cent 
performing this function. 


In the case of scientists, on the other hand, the largest numbers 
were in research and development, which accounted for over 1,100 out 


of 4,000 or 27 per cent. 


Although a very small proportion of the scientists were women, 
around 4 per cent, they were highly concentrated in certain occupations. 
A great majority of the female scientists were performing one of three 
functions: research and development; testing, inspection and laboratory 
services; or teaching. Even in testing and inspection jobs, however, 
where women were most numerous relative to men, they constituted only 
13 per cent of all those performing this function. 


In Tables 12 and 13, the association between work function, exper- 
ience, and educational level is shown. 


Table 12, which deals with engineers, indicates that the kinds of 
jobs they held in 1957 tended to change as experience increased, 
Younger engineering graduates with bachelor’s degrees only were concen- 
trated in such functions as production, supervision, designing, and 
research and development. In the case of experienced persons, a relati- 
vely greater proportion were in administrative, management, executive 
and consulting work. For example, 11 per cent of the engineers with 
single degrees who graduated between 1949-57 were in research and de- 
velopment compared to 5 per cent of the 1918-27 graduates. 


In Table 13, which shows the job-experience pattern for scientists, 
the trend was also away from research and development towards adminis- 
trative and executive work as experience increased. 


The opportunities in administration were fewer for younger graduates 
owing to requirements for demonstrated ability and experience, which 
favour older persons. In addition, the concentration of younger graduates 
in research and development was probably a reflection to some extent 
of the increasing emphasis on research in recent years. An expansion 
of demand for personnel in research would tend to attract recent graduates 
in engineering and sciences. 


From a future manpower resources point of view, it is significant 
to note that especially on the post-graduate levels the proportion of 
younger scientists in teaching was much lower than that of older gradu- 
ates. Only 15 per cent of the 1948-57 graduates, compared to 29 per 
cent of the 1918-27 graduates, were in teaching jobs. This finding cor- 
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responds to that indicated in Table 10 which shows that relatively fewer 
of the more recent science graduates were employed by universities than 
was the case with those in the older age group. 


Tables 12 and 13 indicate that in addition to experience, educational 
level influences the type of function performed. Engineers and scientists 
who have post-graduate degrees were found to alarge extent to be perform- 
ing such jobs as research and development, and teaching, while those 
with single bachelor’s degrees predominated in production and operation, 
and in administrative and executive work. This is illustrated in Table 
12 which shows that in the case of 1948-57 graduates, 28 per cent of 
those with post-graduate degrees were in research and development com- 
pared to 1] per cent of those who had only bachelor’s degrees. 


How old are the engineers and scientists in the different fields 
of specialization? 


In 1957 the median age of scientists, excluding those in agriculture 
and forestry, was 35 years of age and that of engineers 37, as shown in 


Table 14. 


Professional personnel in chemical and petroleum engineering, bio- 
logical sciences, and physics had the lowest median age, 34. Those in 
mining engineering had the highest, 44. 


In which scientific and technical fields are the greatest 
proportion of women found? 


According to the results of this survey, illustrated in Table 15, 
women represented a very small proportion, only 2 per cent, of all those 
in scientific and technical professions. The proportion of women, how- 
ever, was much higher in the scientific than in the engineering fields, 
5 per cent compared to a fraction of 1 per cent respectively. In the 
sciences, the proportion of women to men was highest in biological 
science, namely 19 per cent. 


Table 15 also shows the marital status of women in scientific and 
technical fields. About one third were married, this being a somewhat 
lower proportion than that of married women in the labour force as a 


whole, 43 per cent in 1957.(4) 


(t) DBS, The Labour Force, Reference Paper No. 58, 1958 Revision. 
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Chapter 3 - RELATION BETWEEN EMPLOYMENT AND EDUCATION 


What is the relation between present employment and educational 
background of scientific and technical personnel? 


Briefly, almost four out of five graduates with only bachelor’s. de- 
grees were employed in fields of employment specialization closely re- 
lated to their academic course of study. This relationship as well as 
other related facts are brought out in Tables 16 to 20. 


There appeared to be some association between undergraduate course 
and work function. Close to one-half of the engineers were doing either 
administrative, management and executive work or production, operation, 
etc., with about an equal proportion in each function (Table 17). In 
science, the largest proportion in any single function, about one-quarter, 
were in research and development (Table 18). 


One out of three persons in the sample who took engineering or 
science courses in Canada was employed outside the province in which 
undergraduate education was received. An especially large proportion 
of students who received their scientific and technical undergraduate 
education in Maritime universities and in Manitoba and Saskatchewan 
institutions, about 65 per cent, went elsewhere to obtain employment 


(Table 19). 


Are graduates with only bachelor’s degrees employed in fields 
that are closely related to their academic courses of study? 


Table 16 indicates that 5,486 out of 7,892 single-degree graduates, 
about 70 per cent, reported that they were employed in fields directly 
related to their academic course specializations. These percentages 
suggest that academic training as arule utilized in the work being per- 
formed by qualified engineers and scientists. 


Nevertheless, there remained about 30 per cent of the graduates who 
appeared to be in employment fields not as closely related to their aca- 
demic courses of study. Of these, about 10 per cent had taken courses 
in some way related to their field of employment, as was the case for 
example with chemical engineering graduates who were working in pe- 
troleum engineering jobs. An additional 5 per cent had taken courses 
such as engineering physics for which there are no corresponding em- 
ployment fields but which lead to jobs in a variety of different fields. 
The remaining 15 per cent, whose course of study and field of work did 
not correspond directly, can be viewed in two ways: first, from the point 
of view of the academic course they took and secondly in terms of the 
employment fields they entered. 
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From the first point of view, in regard to academic course, it 
appears that certain courses such as general science give students a 
type of training that leads to jobs in a wide variety of fields. Of the 
residual 15 per cent, about 4 out of 5 came in roughly equal proportions 
from general science, mechanical, chemical, and civil and electrical 
engineering. The remaining 1 out of 5 came from a variety of courses. 


Looking at the problem next from the point of view of employment 
specialization, it may be noted that most of those who moved from one 
course or field to another studied within the broad fields of science or 
of engineering. Those employed in chemistry are a notable exception 
since 297 out of 787, or about two-fifths, graduated in chemical engi- 
neering. 


The bulk of those in fields of employment specialization which did 
not appear to correspond closely to their academic courses come into 
fields such as chemistry, mechanical, civil, electrical and petroleum 
engineering,from courses such as general science, chemical, mechanical, 
and civil engineering. However, proportionately more graduates in chemi- 
cal engineering and general science appeared to move to different fields 
of employment specialization than was the case for other courses. 


A large number of those in aeronautical engineering came from other 
courses, but the majority, 46 out of 93, graduated in the closely related 
field of mechanical engineering. In the case of biology, mathematics 
and physics, it was found that a large number in these fields had gra- 
duated in general science. 


In contrast, the proportion of persons who moved into the fields 
of veterinary medicine, agriculture and forestry from unrelated academic 
courses is quite small. 


What kinds of work are performed by engineers and scientists 
with different course specialties? 


The relationship between course of study and type of job performed 
by engineers with bachelor level training only is illustrated in Table 17. 
Almost one-quarter of the engineers were doing either administrative 
or executive work. An equal proportion were in production or operation, 
and the remainder were in the other eight functions shown. The tendency 
for graduates from certain courses to concentrate on a few kinds of jobs 
is brought out in this table. 


One of the most distinct work patterns is shown by the civil engi- 
neering graduates, a large proportion of whom were engaged in produc- 
tion and operation, administration, supervision, designing and draughting, 
and consulting (29, 23, 15, 13 and 9 per cent respectively). On the other 
hand, less than 5 per cent of the civil engineers were in either research 
and development or purchasing, marketing and sales. 
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In some ways, chemical engineering provides a direct contrast to 
civil engineering. Whereas large proportions of civil engineering gradu- 
ates were in consulting and designing and draughting, the proportions 
of chemical engineering graduates in such functions were very low, 3 and 
6 per cent respectively. 


The proportion of aeronautical engineering and engineering physics 
graduates in research and development, over one-quarter in each case, 
was over twice as high as the average for all engineers. A large pro- 
portion of the aeronautical engineering graduates were also in adminis- 
trative and executive work. This type of work accounted, in addition, 
for a relatively large proportion of the graduates from mining, petroleum 
engineering, and mathematics and physics. 


Engineering and business graduates were most highly concentrated 
in supervision and in purchasing, marketing, sales and service jobs. 


Table 18 shows the relationship between course and function for 
those working in science fields. More scientists, over one-quarter, were 
in research and development than in any other separate function. An 
additional one-quarter were in either supervision or administrative, 
management and executive jobs, while the remaining one-half were per- 
forming other functions. 


As shown in Table 18, graduates from the biological sciences and 
chemistry tended to be concentrated in research and development as well 
as in testing, inspection, and laboratory services, while a proportionately 
larger number of geological science and forestry and forest engineering 
graduates were in such functions as production and operation, and con- 
sulting. For example, one out of every two biological science gradu- 
ates was inresearch and development compared to about one out of every 
five geological science and forestry graduates. In contrast, from 21-24 
per cent of forestry and forest engineering graduates were in adminis- 
trative, management, executive and supervisory work compared to 5-8 
per cent of the biological graduates. 


It is interesting to note that a relatively large proportion of those 
who graduated from the biological sciences and mathematics and physics 
were concentrated in teaching jobs. On the other hand, a very small 
percentage of graduates in forestry, forest engineering, and geosciences 
were in this type of work. 


A large proportion of the physics and engineering physics gradu- 
ates, almost one-half in each case, were doing research and develop- 
ment work. A larger proportion of general science graduates were in 
testing, inspection and laboratory service jobs than was the case for 
graduates from any other course. Chemical engineering and agricultural 
science graduates held relatively more purchasing, marketing, sales and 
service jobs than did other graduates. 
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Are scientific and technical professionals employed in the province 
where they were educated? 


The data in Table 19 show that 5,157 out of 8,301, or 62per cent 
of the undergraduates were employed in 1957 in the province in which 
they were educated. 


Many students in scientific and technical courses who received 
undergraduate degrees from universities in the Maritimes, Manitoba and 
Saskatchewan, tended to obtain employment elsewhere, chiefly in 
Ontario. Only 99 out of 340, that is 29 per cent, of the students in this 
survey who graduated in New Brunswick were still employed there in 
1957. Over 70 per cent obtained employment elsewhere. In contrast, 
2,429 out of 3,072, or 79 per cent, of the persons in the survey who were 
educated in Ontario were still employed there in 1957. Only 21 per cent 
went outside Ontario to obtain employment. 


It should be stressed that these figures do not show the migration 
of native-born students out of any particular province, because some of 
those who graduated from Maritime universities, for example, may have 
originally come from other provinces to study there and then returned 
home after graduation. In addition, the figures for those employed out- 
side Canada, shown in the footnote to Table 19, understate the actual 
number who left Canada after graduation because data were incomplete 
for this group. 


Table 20, which deals with those who have post-graduate degrees, 
shows the extent to which those who have received post-graduate 
training tend to leave the provinces where they studied. A smaller pro- 
portion of those who received post-graduate degrees subsequently moved 
from the province in which they studied than was the case for single- 
degree engineers and scientists. For example, 55-62 per cent of those 
who received post-graduate degrees from Maritime and Saskatchewan 
universities were employed elsewhere in 1957, compared to 63-71 per 
cent for those who received bachelor’s degrees in universities in these 
provinces, 
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Chapter 4 — SCIENTISTS AND ENGINEERS WITH 
POST-GRADUATE TRAINING 


What educational background have scientific and 
technical professionals? 


The following Tables 21-24 illustrate some of the educational 
characteristics of the scientific and technical professionals covered in 
the survey, with particular reference to those who have undertaken post- 
graduate work. The data relate only to those who were employed 
in Canada. 


How many scientists and engineers have taken post-graduate study? 


Of the 10,795 scientists and engineers reported in this survey, 
2,522 or 23.3 per cent of them had taken post-graduate study, and of 
these 1,885 or 17.5 per cent had actually obtained a Master’s or Ph.D. 
degree (Table 23). 


The analysis shows that, in general, scientists have higher aca- 
demic qualifications than engineers. For example, only 1 per cent of 
the males in engineering have doctorates compared to 2] per cent of 
those in science excluding agriculture and forestry (Table 23). 


In the sample, women in science, again excluding agriculture and 
forestry, have somewhat lower educational qualifications than men (see 
Table 24). Fourteen per cent of the women have doctorate degrees com- 
pared to 21 per cent of the men. However, in agriculture, a larger pro- 
portion of women than men have doctorate degrees, 20 per cent as 
against 1] per cent. 


Where do engineers and scientists take post-graduate study? 


About one-third of the 2,518 post-graduates shown in Table 21 re- 
ceived their post-graduate education outside Canada. 


There are noteworthy inter-provincial differences in the number of 
students who leave their home provinces for post-graduate education. 
Over one-third leave Ontario and Quebec for post-graduate education, 
while over two-thirds leave the Maritime Provinces and Manitoba. The 
majority who leave Ontario and Quebec for post-graduate education go 
outside Canada, mainly to the United States. In contrast, of the two- 
thirds who leave the Maritimes and Manitoba, about one-third go outside 
Canada and over one-third go to Ontario and Quebec for post-graduate 
education. 


On the receiving side, it is apparent that the central provinces 
receive the largest proportion of post-graduate students in scientific 
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and technical courses from other provinces. In the sample, out of 441 
students who took their post-graduate degrees in Canada, but outside 
the province where they received their undergraduate education, 375 or 
83 per cent went either to Ontario or Quebec. For example, Nova Scotia 
and New Brunswick together received only 10 post-graduate students 
from other provinces,but Ontario and Quebec together received 375 from 
all parts of Canada. 


Do post-graduate students in scientific and technical courses follow the 
same academic course specialty that they studied as undergraduates? 


Table 22 indicates that one half the group, or 2,522 post-graduate 
students, took courses on the post-graduate level in the same field as 
their undergraduate courses. If those who took closely-related courses 
are also included, the proportion who took similar courses on the under- 
graduate and post-graduate levels amounts to over 80 per cent. Thus, 
about 20 per cent, or one out of five, took a post-graduate course differ- 
ing from the undergraduate specialization. 


In tracing the relationship between undergraduate and post-graduate 
courses, cases where small numbers of persons are represented or where 
courses are given mainly on the post-graduate level and not on the 
undergraduate level (for example meteorology) are excluded from the 
analysis. 


In the first place, in some post-graduate courses such as agri- 
culture, chemical engineering and veterinary science, the proportion who 
had followed identical undergraduate courses is very high, from 88-91 
per cent. 


Secondly, some scientific and technical professionals had taken 
courses on the undergraduate level that were fairly similar to the post- 
graduate courses followed. In aeronautical engineering, physics and 
chemistry, from 44-67 per cent had taken undergraduate courses which, 
although different, were basically very similar to the post-graduate 
courses. Thirteen out of 30 persons who took post-graduate work in aero- 
nautical engineering, had taken the closely-related course of mechanical 
engineering as undergraduates. 


The third category represents those who had taken undergraduate 
courses different from the post-graduate courses. In such specializations 
as general science, mathematics and physics, and bacteriology, from 
25-78 per cent had taken undergraduate courses which appeared to be 
quite different from the post-graduate courses later followed. 


Looking at the question from the undergraduate side, a slightly dif- 
ferent picture emerges. In the first place a large proportion, from 79-92 
per cent, of students who took the undergraduate course of geological 
science, zoology, geography and physics continued to follow those 
science courses on the post-graduate level. 
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From 73-91 per cent of graduates in mathematics and physics, geo- 
logical science, physics and chemistry and engineering physics took 
courses on the post-graduate level which are very similar to their under- 
graduate courses. 


However, a substantial proportion, 33-98 per cent of graduates in 
general science, forest engineering, electrical engineering, forest en- 
gineering and general science followed post-graduate courses which 
were quite different from the undergraduate courses. In the case of gener- 
al science it was apparent that the general background provided by this 
course served as apreparation for a wide variety of post-graduate coursés, 


Which employers have the highest proportion of scientific and 
technical professionals with post-graduate degrees? 


The proportion of scientific and technical personnel with post- 
graduate education is higher in universities and the federal government 
than in industry. Table 23 shows, for example, that 84 per cent of the 
engineers with only bachelor’s degrees are in industry compared to only 
63 per cent of those with doctor’s degrees. 


In both engineering and science, a slightly larger proportion with 
master’s than with doctor’s degrees work for the federal government, 
indicating a greater tendency on the part of those with master’s degrees 
to be employed by the federal government. 


To conclude, one point may bear re-stating. Because of the number 
of factors examined in these tabulations and the possibility of some 
margin of error where the numbers on which the figures are based are 
small, it is preferable to look at the general pattern rather than the indi- 
vidual details. The approach has been to provide considerable data that 
may be less valuable as positive conclusions than as a guide to further 


study. 
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TABLES 


Table 1 — Median Salaries of Engineers and Scientists by Year of Bachelor 
Graduation and Level of Education, 1957 


ENGINEERS SCIENTISTS 


Bachelor’s Bachelor’s 
Year of Bachelor Degree or | Master’s Degree and| Master’s 
Bachelor’s| and Bachelor’s and 
Graduation Number ueteg gee Doctor’s | Number haere Dacre 
Graduate | Degrees Graduate | Degrees 
Education Education 
$ $ $ $ 
Before 1915........ 60 9,000 --* 15 (8,500) (8,900) 
1915 — 1919.2. 37 10,500 | (10,500) 40 7,000 8,900 
1920 — 1924........ 230 10,600 8,800 142 7,800 9,900 
1925 — 1929........ 2o0 10, 100 9,600 202 7,800 8,700 
1930 — 1932........ 181 9,800 9,000 143 7,300 8,000 
1933 — 1934........ 19] 10,500 8,000 138 7,100 8,200 
1935)— 19362..2:. 172 9,800 9,300 148 7,900 8,100 
1937 — 1938........ 188 9,800 10,300 149 7,500 8,100 
1939 — 1940........ 196 9,600 8,800 177 7,100 8,300 
1941 — 1942........ 219 9,200 9,300 170 7,100 7,400 
1943 — 1944._...... 219 8,700 8,500 155 6,600 7,600 
1945 — 1946........ 244 8,300 8,500 yg 7,000 7,200 
1947 — 1948........ 448 7,900 7,700 314 6,600 6,700 
1949 — 1950........ 889 7,400 7,700 651 6,200 6,200 
LOS ee ee 326 6,900 6,900 200 5,600 6,000 
sp Aner 114 6,500 6,800 84 5,700 5,400 
195 oe 202 6,300 5,700 108 5,300 5,800 
LOO eee: 179 5,600 --* 104 4,700 4,200 
LOS Gees 234 5,200 --* 122 4,600 --* 
105 es 45 4,600 --* 25 4,400 --* 
Net Total.... | 4,634 - - 3, 2587 - ~ 
Not Included | 1,281! = — 185° = 2s 
FoUnigee 5,915 ~ — 4,043 — _ 


1 — 4 cases. 
() 5 —9 cases. 

1 This is made up of 538 who worked either part-time or less than 10 months 
during the year; 428, including 48 non-graduates, who supplied no salary 
information; seven 1954 graduates; and 308 non-graduates who did supply 
salary information. 

2 Includes 31 in geography. 

3 This is made up of 465 who worked either part-time or less than 10 months 
during the year; 259, including 4 non-graduates, who supplied no salary 
information; three 1954 graduates; and 58 non-graduates who gave salary 
data. 
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Table 2 — Median Salaries of Engineers by Type of Employer, Level of 
Education and Year of Bachelor Graduation, 1957 


TYPE OF EMPLOYER 


Level of Education 
Government 


High Schools, 


and Year of 


Number (Federal, Technical 
Bachelor Industry | Provincial |Universities and 
Graduation and Commercial 
Municipal) Schools 
$ 


Bachelor’s Degree, 
and Bachelor’s 
with Some Post- 


Graduate Education 


Before 1918..... 


LOIS 19272. (8,500) = 
1928 — 1937 ..... --* aa 
1938 — 1947 ..... os 
1948 — 1957 ....- 5,600 ~ 


Master’s and 


Doctor’s Degrees 


Before 1918... t ane on) Lie ze 
1918 — 1927... oo 11,000 --* (7,500) a 
1928 — 1937... 96 10,500 8,700 8,000 — 
1938 — 1947 .... 118 9,400 7,800 7,400 _ 
1948 — 1957... 148 7,700 6,800 5,600 _ 
Net Total ...... 4,641' _ = cr = 
Not Included. TAs = = = # 
otal! 227 5,915 oe as cs = 


* 1 —4 cases. 
( ) 5 —9 cases. 
1 Includes seven 1954 graduates. 


2 This is made upof 538 who worked either part-time or less than 10 months 
during the year; 428 who did not supply salary information, including 48 
non-graduates; and 308 non-graduates who did supply salary information. 
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Table 3 — Median Salaries of Scientists by Type of Employer, Level of 
Education and Year of Bachelor Graduation, 1957 


TYPE OF EMPLOYER 
High Schools, 


Level of Education 


Government 


and Year of wanes ‘ (Federal, Technical 
Bachelor Industry | Provincial |Universities and 
Cralaan and Commercial 
io Pike Municipal) Schools 
$ 
Bachelor’s Degree, 
and Bachelor’s 
with Some Post- 
Graduate Education 
Before 1918.... (12,700) (6,000) - 
1918 — 1927..... 11,400 6,700 (8,000) 
1928 — 1937.... 9,600 6,100 6,600 
1938 — 1947... 7,800 5,800 6,400 
1948 — 1957... 6,200 5,000 4,500 


Master’s and 


Doctor’s Degrees 


Before 1918... (9,000) 


1918 — 1927 .... 13,000 8,200 = 
1928 — 1937.... 10,500 7,500 --* 
1938 — 1947 -... 8,900 7,100 ~ 
1948 — 1957 .... 6,900 5,900 --* 
Net Total ...... ou) 
Not Included. 23 
Potalicccian = 


* |] —4 cases. 
( ) 5 —9 cases. 


1 Includes 31 in geography. 


? This is made up of 465 who worked either part-time or less than 10 months 


during the year; 259 who did not supply salary information, including 4 non- 
graduates; three 1954 graduates; and 58 non-graduates who did supply sala- 
ry information. 
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Table 6 — Median and Quartile Salaries of Scientific and Technical Professionals 


by Field of Employment Specialization, 1957 


SALARY 


Field of Employment 


mere, Number | First Third | Inter- 
Specialization cenit Median | Quartile Quartile 
Range 
$ $ 
ATchitecturet.c4 ov eeeregeers 9,900 4,200 
Bapinéering <2 ve. sp 10,000 | 3,500 
ACFONAUtICAl 4x. a fesnceee nt 2 9, 700 3,300 
Chemical 4 et 10,000 3,600 
(OrhS | ee MSE een | Meee oe 9,700 3,400 
Eilectrival ten ets... 4. 9,400 2,900 
Mechanic als 25.4. 226). 10,500 3,900 
Metallurpical 7. s...4. 10,600 3,400 
Mi thi the Sige eee ch ea 2 see 12,000 4,800 
J EAA OIE Thee: Myer Ripon ae A 11,000 4,500 
perence see Ae. 2 Fs 8,900 3,200 
Biological Sciences .......... 7,700 3,100 
Chenistry |e ew 24-1 24. 9,200 3,300 
Geology, Geochemistry and 
Geophysics -.......25..-.:. 9,900 3,500 
Mathematics 24.5 ...54..- 4:4 7,900 3,000 
Py sicse eee ee...2e 8,400 2,400 
Apticull ure 22 ee aoe... oe 6,900 2,000 
EGrestryo2. er ere eee cos 8,400 2,900 
Veterinary Medicine .............. 7,100 1,900 


Earnings of architects who received non-salary type professional income were: 
first quartile, $6,300; median, $11,200; third quartile, $18,200; inter-quartile 
range, $11,900. 


Mechanical engineering includes industrial engineering, naval architecture 
and marine engineering. 


3 Of these, 948 did not give salary information, 162 are in other scientific and 
technical fields, and 1,064 worked part-time or less than 10 months during 
the year. 

Agriculture includes agricultural engineering; forestry includes forestry 


engineering. 
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Table 7 — Type of Professional Income Earned by Engineers and Scientists, by 


Type of Employer and Level of Education, 1957 


TYPE OF PROFESSIONAL INCOME EARNED 


Salary and Other 
Type of Employer and Nainher Per Other Salary Only | Professional 
Level of Education Cent | Professional Income 
Income Only 
= a 
TN UST Yen cert oe cecnetes 5,753 100 47 1 | 5,395 
No University Education.. 163 100 = = 145 
Some University Education 141 100 2 $ 125 
Bachelor’s Degree............. 4,586 100 25 1 | 4,329 
Bachelor’s with Some 
Post-Graduate Education 256 | 100 5 235 
Master’s Degree................ 415 100 10 3 387 
Doctor’s Degree ............000 192 100 5 : 174 
UNIVERSITIES .-cte-scerestseccess 467 100 205 44 258 
No University Education.. Ht 100 1 4 _ 
Some University Education 1 100 ~ - i 
Bachelor’s Degree............. 73 100 26 36 46 
Bachelor’s with Some 
Post-Graduate Education 25 100 12 48 ll 
Master’s Degree..............+. 140 100 56 40 83 
Doctor’s Degree ............040 224 100 110 48 117 
FEDERAL GOVERNMENT 1,208 100 74 6 | 1,134 
No University Education.. 13 | 100 1 : 12 
Some University Education 13 100 = ~ 13 
Bachelor’s Degree............. 607 100 28 5 579 
Bachelor’s with Some 
Post-Graduate Education 78 100 tt 3 71 
Master’s Degree .............64 292 100 22 8 270 
Doctor’s Degree ................ 205 100 16 8 189 
PROVINCIAL & 
MUNICIPAL GOVERNMENTS, 783 100 91 il 692 
No University Education.. 25 | 100 1 : 24 
Some University Education 21 | 100 5 : 16 
Bachelor’s Degree............. 606 100 51 8 555 
Bachelor’s with Some 
Post-Graduate Education 27 | 100 Zio ee 25 
Master’s Degree .............5- 82 100 21 26 61 
Doctor’s Degree.............60 22 100 11 50 ll 
HIGH SCHOOLS, TECHNICAL! 
& COMMERCIAL SCHOOLS 344 100 282 82 62 
No University Education.. 9 100 9 ; — 
Some University Education 1g 100 ill 100 - 
Bachelor’s Degree............ 265 100 210 79 55 
Bachelor’s with Some 
Post-Graduate Education 18 100 15 83 3 
Master’s Degree................ 30 100 26 87 4 
Doctor's: Degree visscescacacsces EL 100 11 100 _ 
Neti iota l 250.c..seececiahs 8,555? | 100 699 8 | 7,541 
Not Included .i2..<.citseeny » a le || = ia = 
Total mee 10;802. |). = a s ra 


Includes seven 1954 graduates, 
Of these, 908 worked part-time or less than 10 months during the year; 376 supplied 


no information, 443 are in architecture, 263 are in veterinary medicine and 162 are in 
other scientific and technical fields, 


Number too small to calculate percentage. 
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Table 8 — Type of Professional Income Earned by Architects According to 
Type of Employer and Level of Education, 1957 


TYPE OF PROFESSIONAL INCOME EARNED 


Salary and Other 
Type of Employer and Per Other Denteasional 
Number : Salary Only 
Level of Education Cent | Professional Income 
Income Only 
Number Aa Number Lar Number 
INDUSTRY oseiccstesceesieteer anes 281 100 19 134 48 128 
No University Education... 20 100 = 8 12 
Some University Education 9 100 - 5 : 4 
Bachelor’s Degree.............. 234 100 19 113 48 102 
Bachelor’s with Some 
Post-Graduate Education. 8 100 oe 2 ‘ 6 
Master’s Degree...............+8. 9 100 = 5 2 4 
Doctor’s Degree...............04 i 100 =, i 2 ah 
UNIVERSITIES scuba ives tees 9 100 7 2 2 2 ap bir 
No University Education... _ = = os == = z fet 
Some University Education _ a BS as aie ee = = 
Bachelor’s Degree.............. 6 100 4 by . mee be 
Bachelor’s with Some 
Post-Graduate Education. 2 100 y) 2 = PE = sf 
Master’s Degree............... 1 100 1 2 = ae, = = 
Doctor’s Degree................6 - = on == = Ed, us ae 
FEDERAL GOVERNMENT.. 19 100 3 " 16 84 - _ 
No University Education.... ii 100 a Pad 1 2 a = 
Some University Education Z 100 - _ 2 - = = 
Bachelor’s Degree.............. 14 100 9 2 12 86 ee ae 
Bachelor’s with Some 
Post-Graduate Education. 2 100 1 : 1 : o ~ 
Master’s Degree..............006 — = = = a = = at 
Doctor’s Degree.................. = = = = ae el = x 
PROVINCIAL & MUNICIPAL 
GOVERNMENTG...........scse0000s 37 100 10 27 27 73 _ _ 
No University Education.... 8 100 3 2 5 2 - - 
Some University Education 3 100 _ = 3 2 —_ _ 
Bachelor’s Degree.............. 18 100 4 2 14 78 a E. 
Bachelor’s with Some 
Post-Graduate Education.. 5 100 a 4 3 a _ - 
Master’s Degree.............+.++5 3 100 1 _ 2 2 — a2 
Doctor’s Degree................65 - = ae = -_ 2” = mi 
HIGH SCHOOLS, TECHNICAL 
& COMMERCIAL SCHOOLS 17 100 16 94 4 - -_ 
No University Education... _ = = = ies = ~ = 
Some University Education l 100 l - _ = = - 
Bachelor’s Degree.............. 13 100 12 92 _ - 
Bachelor’s with Some 
Post-Graduate Education. 1 100 1 2 = bad x = 
Master’s Degree...............+ z 100 if 2 = es ee — 
Doctor’s Degree...............0+ 1 100 1 2 = en a pe 
Net Total.............008 Rite ae 363 100 55 15 180 50 128 35 
Not Included... 2istcsc...c022 go! = = = a oa = = 


1 Of these, 39 gave no income information, and 4] worked part-time or less than 10 months 
during the year, 


2 Numbers too small to calculate percentages. 
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Table 9 — Type of Professional Income Earned by Veterinarians According to 


Type of Employer and Level of Education, 1957 


TYPE OF PROFESSIONAL INCOME EARNED 


Salary and Other 
Type of Employer and Per Other Professional 
Level of Education ae Cent | Professional Spit aaas Income 
Income Only 
Number] Per |Number | Pet | Number | Per 
rae Cent 7 Cent_ 
INDUSTRY «ce eee: 99 100 6 : 15 15 78 79 
Bachelor’s Degree............... 91 100 5 14 15 72 79 
Bachelor’s with Some 
Post-Graduate Education .. 4 100 =- — _ -_ 4 3 
Master’s Degree...............006 3 100 i . 1 : 1 
Doctor's Degree. scicccccc.sscvess z 100 = - = = 1 se 
UNIVERSITIBS.\..:.c055s:c0sreeonst 12 100 3 ? 9 = ea: 
Bachelor’s Degree............... 6 100 1 : 5 3 = — 
Bachelor’s with Some 
Post-Graduate Education.. 2 100 1 “ ] 3 = 4 
Master’s Degree...........cc0cee8 4 100 1 E 3 $ an Ba 
Doctor’s Degree...............006 ~ _ — =< = _ = = 
FEDERAL GOVERNMENT... 12 100 5 i 67 | 93 - ~ 
Bachelor’s Degree..........0+ 65 100 5 : 60 92 ~ - 
Bachelor’s with Some 
Post-Graduate Education .. 2 100 ~ - 2 : ras ad 
Master’s Degree. ..........::006 4 100 _ _ 4 d 
Doctor’s Degree..............0000 1 100 oe —_ 1 3 
PROVINCIAL & MUNICIPAL 
GOVERNMENTS. .........cccoecseees 41 100 10 24 Sr 76 
Bachelor’s Degree............... 30 100 6 3 24 80 
Bachelor’s with Some 
Post-Graduate Education.. 1 100 1 3 Lea me, 
Master’s Degree.............s0000 8 100 2 . 6 * 
Doctor’s Degree...............+++ 2 100 i : if 5 
HIGH SCHOOLS, TECHNICAL 
& COMMERCIAL SCHOOLS! - ~ - = =i & 


24 1] 122 54 


1 None in this category. 


2 Of these, 19 gave no income information, and 20 worked part-time, or less than 10 months 
during the year, 


3 Numbers too small to calculate percentages. 
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ENGINEERS 


SCIENTISTS 
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Table 11 — Sex and Work Function of Engineers and Scientists, 1957 


Work Function Performed? 


Number 


Research and Development 


Designing and Draughting.................. 


Testing, Inspection, Laboratory 
Service 


Production, Operation, etc. ............... 


Supervision 
Administrative, Management and 
Executive 
Teaching, Instructing and 
Extension Work 
Purchasing, Marketing, Sales and 
Service 


Research and Development 
Designing and Draughting 
Testing, Inspection, Laboratory 

Service 


Production, Operation, etc. .............. 


Supervision 
Administrative, Management and 
Executive 
Teaching, Instructing and 
Extension Work 
Purchasing, Marketing, Sales and 
Service 


Other 


SOE e mee Hee Or era er eer Seer ee eeeeeeeeorare® 


Sere e eer ererere 


SOR eee nme eee eae OHO HOH OFS HEH OHO eH ar eHeserere 


FO OP OH Ome eee er es er Or eres Ore ses es Or eseee 


PPO e mew roe me or er er eraser er eres esas erases 


PO ned er eres er eres orereresererer 


FO Orme reese rere eee ee Sree es OH Aree HE OeOrereraee 


oy 


POF Omer er er eee er SHEE OHHH OH OHO HE HHO HOH OEE EH OH OHO HED 


COP Hee e Heer eee Heras EH eHraH es orerarerese 


SO ee ery 


Pete we er ereserere 


POPP ee OHH HOH e Hee OE eH SHEE OOH OeeHeseessereE 


POOP ere Hee ere ree er eee HOH eraser ess Sererese 


POP Oe meee ere Her ee eH eH EHOs Ones ereresereses 


FORO e eee e Here reser eseresereses 


FOP Pee Oe ee OH ee Oe SEO HSE OE eT EH OH SHEED OEE EEEEt® 


PERO Pee eraser er er eH O ESE eH eH STEED EHH EH OEEHE EH OHO EE EH® 


ORO ee eH OH er er eee eer eraser eserese 


BORO e eee eer erereresereserere 


POOH OHHH OH OHO TOTO H OE ODE HE OH ee serer ee eeere 


**Production, Operation, etc.”’ 


SEX 

Cent 

P P 

Number | Gent (Number | Cont 

100 | 5,904 | 100) 11 | 3 
100 | 560 |100] 1 | 4 
100 | 533 |100; 2 | 4 
100 | 63 |100,1 2) | 4 
100 | 1,294 }100} 2 | 4 
100:)21;023.)100da eee 
100 | 1,367 /100} 1 | 4 
100 | 124] 99] 1 | ¢ 
100} 392 | 100) + “lee 
100 | 324/100} 1 | ¢ 
100 | 124] 98} 3 | 4 
100 | 3,899 | 96 | 151 
100 | 1,041 | 95 | 60 
100) "22)) 100 Rees 
100 | 236| 87) 36 |13 
100 | 561 | 99) 46 
100] 486| 99| 3 | 4 
100 | 568 {100} 1 | ¢ 
100 | 561| 94] 37 | 6 
100 | 194] 99] 2° | ¢ 
100;4! 1031} 091) sega iee 
1001-1274} S44) Seay oe fea 
100 | 9,803} 98| 162 | 2 


includes installation, erection, maintenance, 


layout and location, field exploration, and construction. ‘‘Supervision’’ in- 
cludes supervision of department, district, floor, section. ‘‘Other’’ includes 
writing, information services, library work, patents, personnel and safety, 
finance, accounting, budgetary control. 


Of 830 not included, 443 are in architecture, 263 in veterinary medicine and 
124 in other scientific and technical fields. 


Less than 0.5 per cent. 


Numbers too small to calculate percentages. 


*sodequooled oye[Noj[ed 0} [[eWIs 00} SJEquINNY , 
‘uoTjeWIOsUT ou potiddns [ pue sojyenpeis-uou ore Gge ‘esey1jO ; 


*J9Y10 pue joIUOD ArejoSpng ‘Surunoooe ‘eoueuyy ‘Ajoyes pue [ouuosied 
‘squated ‘yom Azeigi] ‘SooTAJes UoTyeUIOjUT ‘SUIITIM SOPNOUT ,,JOYIO,, “WOTIDeS “IOOT} “IOLISTP ‘yuowedap jo UOISTAJodNs SapN{ouUl ,,UOISIA 
-iodng,, ‘uorjonmsuod pue ‘uoT}eJO[dxa platy ‘UOTIwOOT pue node] ‘QoURUS IEW ‘UOTIONIO “UOTIET[eISUT SApN[OUT ,,°010 ‘uotjejodo ‘uotjonpolig,, 1 


= al 7 a oan oe a a = oe OT BSCE eo eee [B10 L 


= = = a <r = = = = = — |798€ popaypouy ION 
—d = a = re — = a= cas — | 67S’S| ~~ [24°] 49N 
€ 9 S €I OL €1 Il € OI 8G OOT | d8I eee 8rel 
€ € € 6l O€ OL € € € GG OOL | 6é1 = LV6L — BE6T 
€ € € SI 6€ SI € € Il € OOT | GOT ““LE6T — 8261 
€ € € € 8E € € £ = ¢ OOT | €V “661 Se8tol 
€ € = ai € € € a 3 ae OOT | IT 8I6L 210f9q 
sooidaq $,10100q 
pue s,101sey] 
ie —t i 
G v 6 tT 6 LI igs V GL II OOLT | 88S°2| ~ 2961 — 8r6I 
G 9 L € O€ 0Z 81 G 9 8 OOL | 691 ‘T “SSL VOTS sot 
v4 9 v € IV 81 cI € 9 v OOL | hl ~~ LE6OL — 8Z6l 
€ 9 V € OV OI €T € ¢ G OOL | SEP eal Leet LO 
€ 8T € € Ig rat VI € € € OOT | 8c ““8T6L 210jog 
uoljeonpy oywnpels 
-1SOg oUl0Gg YIM 
Ss Jojeyoeg pue 
‘g01d90q S,Jojayorg 
% % % % % % % % % % 
201}0B81 QOdIAJa 17M meet eet Series JUSUI uotjenpel 
ae d ce ant uoIsuoIxY pue °910 Aloyeioqe'y] Suryysnes doisks : pe 
1319 3 an cae vs pue juoweseuryy}] UOISIA | ‘uores0dg pue pue :- se me d qua’) ioyayor g 
Pee ee paitre ANN ‘Sutqjon su] oATIV I -iadng ‘uoljonpoig| uotjedsuy Surusisoqg ie Joquin \] 
dUrI oy Iseyomg uryoray | -sturupy ‘Bursa yoreosey | 19g jo JeoX pue 


uotyeon O TQOAQR'T 
,daNUOAUAd NOILONAA AUOM Maer ba ook} 


LS6| ‘s4eeul6ug yo uoljoNpDIg sOJaYIDg jo 4Da) puD ‘UOIyDINpPY jo jada] ‘UOI}DUNY 440M — ZL FIFPL 


39 


*sodejyuooiod oe[noyeo 0} [[eWs 00] sioqunyy , 
‘uoTyewiojut ou pottddns ¢ pue sojyenpeis-uou ose 69 ‘ASe41 JO -¢ 
‘kydeiso0ad ul gf Sepnyour sty 5 
‘1ay10 pue [oMuos Arejodpng ‘dutjuNoooe ‘eouBUT] ‘Ayajes pue [auuosia 
‘sjuojed ‘y1om Areiqi] ‘SeolAJas UOTJeULIOJUT ‘SUIILIM SOPN{OUT ,,JOYIO,, “UOTIOeS *IOO]} “JOTIISIp ‘yuousedap jo uotstAJodns sapn[out , ,uOISIA 
-1odng,, *uorljonisuod pue ‘uotjeio[dxa pjaly ‘uoryeoo0] pue node] SQOUBUAIUIeU ‘UOTIDOIO “UOTJe[[eISUL SOpPN[OUT ,,°019 ‘uotyeiado ‘uo1jonpolg,, 


Sutyoray | -sturmpy ‘SUlISO J, 


- a - = = = = = os OSO°7 4)  arreas [210.1 
= = = = a = ae = eG Port Sie N 
- - ~ = - - = = = 2816.6 |) guelOiS ase 
j y y ST € V II G ’ €1S ~ LS6l — 8v6l 
€ y * GS OT y L y a €8E Lvol — 8e6l 
y € . 83 1Z L 9 > . ESE ~_ Le6l — 826! 
y y y 66 9G 8 > y =. oN oy ony 
“3 y =a v y y ¥é v = 
So013a(] S,10}90q 
pue s,Joiseyy 
€ i 8 SI L ¥I IG OL I Sov = 2 col ae SYOL 
eS ae Se pg pee 
Vv V Ol T€ at v1 y s 
: ; ‘ el 8g ai g 9 : set | ~~ Lcot = Biol 
v v Ps a 6§ v ¥ v v 
uoryeonpy oyenpeiy 
-1SOg oul0g YIM 
s,Jojeyoeg pue 
‘g0130q S,J0ojayorg 
% % % | % % % % % % 
aCe) SATINIOX S9OTAIO 
vote Ig QOTAIIG bate " pue cl °919 Kieu eer Sunysneiq ee ie uoryenpely 
conYEy Po eA, eee pue  fuowoSeuep| worst | ‘uoryesedg ie a ee A ae a roquinyy + ed 
Jaraesaes ‘Surseyom q{ UoNsyy oATIeI} | -Jadng fuoronpold | uorjoedsyy | #UlUstsoq yorosoy jo seoX pue 


uotyeon O TQIAQ 
rdQaNHOAUAdM NOILONOAA WUOM : pegs (2 Se 


LS6L ‘S4S!4UAIDSG JO UOIJONPDIg JOJ@aYIDG jo 4a) pUuD ‘UOIyDINPA 4O [ads] ‘uOIsDUNY 440M — EL FIGOL 


40 


— 

‘Surrsautgue Asaioy Sapnjout Anjseloy {Zuliooulsue [emy[Note sapnyjour emypnodsy , =H 
‘Splolj [Bouyoo) pue O1fIJUSTOS Joy}0 UI oe sey], ; 
‘SursgsUISUS UTIEU pue OMOOWYOI [eaeU ‘SuUlIeoUTSUO [BIIISNPUL SOpnjouUy , 


ues b T ee eee mete 
r = = = eee = Seis * = = [BIOL 
= = = Sage a = ¥ + F z Be rt cinco 
— | 9vy | zoe’L| L90’Z) eSt'Z | 9¥y‘L | O00L | 692 | E29 | Z9L = Tes oa ep DISAdeN 
— € LI 9g 69 PS Ce al L OF 6£ sere ee cererererererererersseses QUIDIPI Areut1919 A, 
—s 8 aa FOL LOL 09 €P o£ ZE 82 Wks see Bp itge egestas ar letiet ens ts Sees s0a) 
= O€ 901 L0Z SZS PSI PII 78 08 ~8 8g soroseres fie eo eae EE Toke KTH ret ee 38) 
~ O€ 8h IZ 6S LP 0g LI 8 6 re eee rarer eso serererereseresereseres sotskyg 
Se eect Leas aban ba a i : ’ fe cL. spice pee eae 
= LZ | 82 86 | 82 SY 82 1€ 81 ST ve lg te seen a TE 
y Arjstulayooa4) ‘AS0jO94 
= eg) 6FI 0SZ OFZ SBI ZEL £6 os oF 9¢ PEST en tTeA Ep wain Gang eee aA SIO Uy 
peo ee Poe SOE. | te SZ I 8 ve IT€ veenerennnes ggquazog [BOTsolorg 
Et GeiT tole | BGP | TLV | 6Z8) | 18%. | £eT Bis Ze sg cE CEEIC WOR. dob tees meee: aoueTog 
=) 2 ele eee ee fe : ; ae ~ ee eee 
<i P OI 6£ IP 6S cc OS eg OF PP LEe see spdh a sano chen n ac ecans se sas ease seach eee TEI 
= 9 te OF LS 8S ZE EZ 61 91 6g Z8Z SARC S yr eo * A eee ee Oo Tt eae 
Mee eee tice ora Teer Uh op on A: ie Se Oh cons 0 esr mee ais 
Meee ee ee re A tsata ci eee Gerzile cea iat ae oT BOR Ste ace amas 
oe cbshcarda etre ce rite atin eT ae Hea is Alessia mere eg, A 
Me ek co et ce ake at at ; Y : “i Aes Se a c4 ences seh 
— 8 PZ ge Is C7 Il 8 ¢ Z ce 891 oc ccc resececes oidis)n[elsislainie sisers Scevecee [eolNeUoIoy 
(aie C2 6SL 6FL ‘I 102 ‘T C7). EPS SP 08e 097 Ze SI6‘S onepacse ee? cae ee ite) sae ashanti Sane oe Pes OUL Uy 
Se3) laa) (Ae ey eae an - a a — Be ay een 2h: errr 
ever | Bol | EeoI | Zor | ezor | Bor | er6t | Boor | Coot | coBI | 
“6€6I | PECL | -6Z61 | -~¥Z6L | ~6TOL | -PL6T| -606r | -voor | -o6st | e10j0g) °F | soquny poue ala ase 
HLula a0 WVax at be ated a daecan 


LG6| ‘UoOlpzipoisadg yuawAojdwig jo pjaiy Aq sjouolssajoid JDD!UYIA | PUD 31}}4UBIIG 40 aby uDIpew pun YyIg jo 41Da) — HL >IGDL 


‘SutigauIsue Ajsol0y Sapnjour ANsesoy ‘Jutsooursua jeinqypnoride sapnyour emynowsy 

*yu90 Jod Quo Jo jJ[By-aUO Uey} sso] 

( ‘sade yuaosod atejno[vo 0} [[eWs 00} sIoquiny] 

uotyewsojut A[ddns jou pip PG pue ‘splely [BoTUYoe] pue T}TIWeTOS Joy UT pue ASojood ut are [9] ‘esoyi JO 
*pool0AIp pue pomopim ‘polesedes sopn[ouy 

*SullaouIsue oUIIeU pue sINJoo YyoIe [eAeU ‘Surigaursua [elISNpul sepnyouy 


[B10 L 
eee sececeveces pepnyouy 10N 
ere cccereseseseseses jOsO] 4ON 


aigensennaes  guIOIpoy| AreuqI010 A 


aA NOM TT HM CO 


Ce ere eerereserereseseseses 


er ecee SN Rte = S52 oinynNowsy 


Gavebcine'e aig a culsisisiciewicseaialsawceisia sotshyqg 

Macispiae asin oe cle seieissic sorjewmoyie 

eseccceroces pore sidean pue 
Anstmayoooy ‘480099 

erecesee Ose resecccerereres Astley’) 

ececececes Saouetog jeorsojorg 

Sis Conescesesevecesensiccwessice neces.» Q0UdTIG 


eter e rere seser esas erorerassresce ULUTIA] 
eee eee ee ee jeotsany{yje 19 
ere rerereresererereves yJeotueyooyy] 
weet rer ese rer ores erereres Te D119 | 


fe slaloTe b/u"aYolsjale Fels’ tole eisiele eelarers'elseivinieiels [tg 


Coosa rerorereserereres 


jeotneuoloy 
ee eee rere rer cee rose eaeerores Suriooursuy 


BBSCC Hondodod mndaccdecanacon ammyooiyory 


a v v8 ¥ 


13 q 13g 
SOKO). | UES Maio ae 1u95) 


XaS GNV SOLVLS IV.LINVN XS GNV SOLVLS IV.LINVN | POs Ady 
-TIVWAAA -T IV 


LS6L ‘UOMwzZoIDedg yuawAojdwy jo pjaly Aq sjpuolssajolg jooiuysey PUD DIJ1GUBIDG yO SNyYDIG JDFJ!IDW PUD xag — GI 2/qD] 


IOquiny uotjyeztyetoads 
13d quow Ao, dug jo PIP 


42 


*Zulleautsue 4138910} sepnout A1jso10} {Zutigeutsue [einq[nowse SOpn[our sinqpnousy 
“SPloly [BOTUYI9] pue OTjTZUETOS JoY430 UI ZOT pus ‘B8uTUIeI] B3eNpeIs-yso0d PBYy O4M ZOPS ‘Suture, Ayssoatun OU YIM 617 jo dn apew st styy ‘ 
*SULII9UIZUS GUTIBW pUB OIN4D9qIYOIe [BAeU ‘Zulzaoursua [PlISHPUl SapN[oUr Sutaeut3Zue [eotueyoo s 

*OTFJIJUSTOS-uoU puke ZutJoaoUTBUua 


“uou sepn[ouy (1) *sotshyd reajonu pue ‘*y*q*N aouetOS Sepnjouy (Y) “*s[ios pue AZofougoa, poo; ‘ZutsoaurZue [emyfnose sepny[ouy (3) *Zulrssurgue [eowor 
-098 pue sotskyqdoes ‘A1jstmayo0ag ‘A#0[0a3 sapnyouy (J) *AZoTooz pue AZojoyoAsd [equautsedxa ‘ASoTOmMO\US‘f{uBjOg ‘A1ySTUaYIOIG ‘A¥O[OTI9398q Sepn[ou (2) 
*ZUlIV9UISUe IBSTONU puke Zulleaul3ua Sa[ISSIW paping ‘*y°q*N Sursooursue *ZUTI99UTZUe [BOTUBYOeI-01399[9 Sepnfouy (Pp) *Sutssoutsue 9[13x93 pue ‘amyoojz1yore 


Teaed 


PL lee A bE baAN TtaAttloaltt 
om) 
elt tnt eel 


P9W Areuti9sze A 


(1) 8190 fqng sey19 


~ 
Q 
te 
=] 
@ 


pue Suljaeurzue autem ‘Suteourzue [eMasnpur sepnyouy (9) *sureaursue o17j3e13 pue Areqrues ‘;edrorunw sapnjouy (q) *Suts9uTZue oIWeieD Sepniou] (2) z 
*Zulures} azenpesds-ysod ou uayxeq oaey oyM ‘ATUO S9a1Z9p S,JOTeYoeq YIM 98043 puke ‘aaIZep ou 4ynq BuTUTeIy AIISI9ATUN aUIOS 43M 98043 Sepniouy , 
vestsensnenasensoscaroanee TB9Q 7 


seceeesnaees?*h@ DN TOU] ION 
Coser at sreatecnea | OSC: 8 49N 


“ere""*QUTOTPafy AIBUTIO 4A A 
See a gat Le hteee sat 
“tebateeronsteeene S010 41S 11s ¥ 
Ue tana ae to ea Od 
srvererseasareeceeeeoe BTIBUIO UIE 
‘ereeereee soTSkudoas, pue 
Aiys tua yoo0as ‘AZO[oa4 


806‘ 
768'Z 


Fe N N w 
1 Beh patel etek pail) OS Wd Ray 


—_— ea § G — 162 a Pe eeeecererecesseccenccece Aaj stuie yr") 
= {lees ba OP Zz = “*"""°SQQUaTIg [BOTSOTOIG 
-_ = c 9 998 =< aueaneee-neses Sane SECT wna]oi39 J 
— iI T — Il P a pa bebe irate | SuTUT 
— —_ T T OLT ae —_ seca Teorsinyjeqey 
hh, I LG SZ oI t9 € cere Ca Siok a | Teorue yoo 
. I L - ¢ 0% = vain sarees ae peda 
a ‘6 € P pas eeeee Pe resererceeee @ uq Tal'y 
Y — — g — eo — eee eesereeerecces “sug Teorme yy) 
9 ii —|1Z € T » T at seepeanesase *3uq [eomneusisy 
°f = I Zz ¢ T Z S Z9Z ssmneciacecnsarnanest GARG GATES TY 
aS) 49, 
¢ |Boole |S |ehles |S /F/ O iO) © |B PR POPs |me|ms| mm lpo BS be |e 
5 3) i) na =) SS OOS ees | Se ag fo! << o ©. |\mea joy SB for a om + lm Oo | wm ® m S. m © | fe) 
@ = ® ro) 0 oe ln 7 1 ow a o ® 8 beebee | ete | te ee | ee eo = O bis ts m- pa > 
& |5 oo mn |=wSi|eo |e lo | & mw | 2 (2 [BE ISS pS IBIBO | ss | 5 be ioe | 
o | 2 ie en ie, ae et a a es we ) = RZ joelop |o® lol lag |e |] 0 oa oe Stier 
2 <<! [B/@elo5 /m /5 ® w 3 |S |m®@|/@—1®@o 25 |oe- | @ 0 | o op |®6] 6 
MN <a e > he er. kag B = <a — |o | 7. mm [2.08 | 0 si ae |e] d 
te Sh ok Soto te 5 oO ° a 5 LOS Bip Biygi/Ba (Bw = eed Bo 5 po] & mwoezipetsedg 
@ bt] es mR w w w a. i] ca bi] @ oR 2 i wR Lt] 0 bs] ta o Joaquin yy 
is) = 5 a 5 & - cs e ay que wAoTdurg so petty 
= a. oe a. a ~ 
= @ 
e B 


zASHUNOD ALVAGCVUDNUAAGNA 


Vi 


G6 "S[OUOISSayo14 jp>!uYy>20q puD IPFUBIIg JO UOlyozI|DI9Ed¢ suewAO|/dwy yO pjaly puo ;esuno> D1Wepody e4sONposbsspuy) jO UOSIIDdWOD yY — 9] B[4G0] 


43 


*sadvqueoJed aB[No][ Vd 03 [[BUIS 007 Jequny] , 
*soqyenpeid-uoN ¢ 
“o1fIqUeTos-uoU puw SulsaeurJue-uou sepnjout (1) “sorskyd swoponu puw ‘yy N Souetos sepnyouy (4) “sjtos puw Adojouyoay pooy ‘PursgourFue [BInqpnowse sepnjour (2) “Purssourdue yeordo[o03 puv sorskydood 
‘kysturayo0e3 ‘4Zo]oa3 sapnyjour (}) ‘AZo]Ooz pus AZopoyodsd Jeqoutiedxa ‘fZo;owo we ‘Kueyog ‘Aaystweyoorg ‘AZojor9498q Sepnjout (9) *Zutjooulgue Jeej;onu pus SZueeutZue so[Iss1w pepina ASE ENG Sutsooursue ‘Sutzooursue 
[BoTUBYyoeuI-014399]9 Sepnyout (Pp) ‘ZulJooursus 9]19x0} puw ‘amyoojz1yoIB [BABU puB Zurasoulsue outseu ‘FZurssautdue [e1ysnpul sepnpour (2) ‘BZursoautsue o1jyesy puw Aeqiues ‘yediorunui sepnjour (q) ‘ButseurZue o1wws90 Sepnpoul (B) 
"19430 pus [ouqu0] Ayeya3png ‘dJurunosoe ‘gouvuly ‘ayes pue ]euuosied ‘squojed ‘yIom AreIQT] *S99IAJeS UOT}BUIOJUT ‘Surqiam 
SapnjoUr ..39419,, “WOIIO9S ‘IOOT} “49T14STp ‘quousedep jo uo1stasadns sepnjout ,“oIstssedng,, “uorjonyysu0o pue uo1jeJo[dxe platy ‘uo1jB00] puv ynoAU] ‘aouBUEJUTeW ‘UOTIOOI0 ‘NO1jB][BISUI SapN{oUl ,,°949 ‘uotjesodo ‘uoyonposg,, x 


cece bist hile ket Waal ial eee ae 3 [e]6'g | OE 


See ee ee ale # = 5 oe i a = 3 - = Zz 5 ad -. > - a £ a = Ex: ge 0 | messes * papnpouy 10H) 
Zz L LL | SS |9F /€ 08 Giga) Le a) Zhe 8 yS | OL | €S | v 9S ZZ | SLE} LOZ |SSL‘l) OL7'1|9Er'l| GLH | ZE L = 0gs‘s “-1D40] 4ON 
001 | 001| COT! Oo | COT! COT! OOT| — | OOT | COT! OOT| OOT| OOT| OOT| OOT | OOT | COT} OOT |} OOT | OOT | OOT jOOT | OOT| COT; OOT oot 

== lie : . Sali lhe = = 4 rs 2 3 & ; ¢ . 2 : I Z i os Z GIL | tires ee gees “ JONIO 
, = ’ ” rf ’ ’ a rf ° =a ’ = = — ’ ro 9 ’ v v 6 € <e v S COG "Q01j9BIg eyBALIG pus Surypnsuo7y 
= = x F * = ; — > - , , = = = 1% v v Ot | OL 6 G Z ¥ ae ZL 18¢ “= ""39TAIIG PUB S3[BO ‘Bu1jayIB ‘Zuiseyomg 
=x || = |i =e. = = ia} ie = =. |). s =a Fs 4 4 Wee Zz Z g = = Z IZ “yom UOTSUayxXy puB ‘BuyonIysUy “Furyovey, 
’ Tey. y , ’ , = aer Gr a\y ’ VG ’ GZ + , LI | SE | VS |&Z 1G 66 8 | vé = €Z 0SZ‘T “ gaTynoexG pue juosMeseueW “OAT BIISTUTUIPY 
se crams iat | » = MOGI | =O Ge All v 61 > » = | ee 8h I Lb |) 06 "-2r 16 at 0Z | » = LI L964) eee 5S Saeki ciaeae uorstasedng 
a ee OG aIOK: kGG= Ke, ’ =) » ’ > 61 = || Gye = , ve | 9G | BI {6I 8I | 62 TZ | + = (46 SZC eae i cio ale ‘qa ‘uorqviedg pue worTjonpoidg 
= = Thy = y a » =| y y » = y = rs 5 g . 6 g é G7 5 _ € Ost “saatasag Al0zeI0ge'] ‘uonoedsuy ‘Busey, 
= = . : ¢ = . = = eu 5 = i fi — ? é 3 ral 6 eI 9 " cs 6 6 eee enseessiaes Suryysneag pus Suru81seq 
el eae | Chaise Sek = eo = leans) ee lest dere dmg Elo a Ih Pledge} ORNS) ale) Ue STINE alee mt ZeS ie ee quoudo[aaeq pue yoswesoy 
% sé % | % % % | % % | % Ls % | % % | % % % % % % % Les % | % | % % 

ol</olmal>l/alzalez ae zlo fazla |@ |gmlpo|ps B2| ee! SS| fol sole! S 

S o o BO a oa op @ ao 2 = p o a> lea oF se pS 6B oO i=] 5 Bp oO 5p oO i=) o. =) ty Sp EIS © a 

® cf eich |e ee RCS. [et leary Ss 18 Se — moog me (00 E.G RL) 8 Bo | 

5 4 Oe gy (ome ea tees Ballicyincemepu lies ® S SE [ae S SEISS ISS |SRISR | pele |b B jee] = 

ee Wee lech ee ite p |ao/% lo gja 2. awola |& aelon |oR lola §|] a2.) 0 aS 0.90) o 

Sek ht —lo2l/e iuslao|o|a D FI ® Om ise ao lo —|o oH | oeeelh @ a ile De Cis oeral ec 

STL eta ie ee Pe ic elo | oe Bee 1a we teed ele bes eee (eg | SoBe) ee Pigs] 3 

3 = es ie = oe fat ls 9 8 @ 3 + del Hes is 0 & 3 ay al & is c= > 4 quar) Jog Jaquiny yuoTjOUN 

= ey 5 2 RQ 2 ae 5 e a So Sc & 

Selle uml % au = = = 

elise Nh Sse 7 | 

see Nae ee) ie aoa =} nea et 


—1 
cASUNOD ALVNGVYOHAGNNA 


LSé6l ‘spjel4 Bursaaurbug ul S[OUCISSSjO1 4 4° uoljouny yuadin’y puo asino*y DIWSpDIYy asonppsbsapuy P hed uostspdwos ¥= Ll aiqoL 


44 


“soyenpeis-U0N] 


*o1JIqUaTOS-UOU puv ZuIJeeuTsUe-UOU Sepnzouy (1) ‘sorskyd aeoponu pue ‘*y°q"N e0uetss sepnyouy (Y) “Ss[Ios pue ABojouyos; poo; ‘Futsgoutsue Tesnqnowse sepnjouy (8) ‘Sutseautdue ]eo1Zojoe3 puw sorsXydood 
‘ AxyystuayI003 ‘k8oj028 sepnyouy (}) -AZ0]00z ‘pue AZopoyoAsd [equewtsedxe ‘kBojowojue ‘Xuej}0g ‘Kaystway 01g ‘ABoporsa39Bq Sepnyouy (2) *ZulJoourgua Jeajonu pus Suijoourzue sayisstui pepind “aN Su1sooursua ‘Sutsseursue 
[Bo luBYyIeuI-03308[9 Sepnjouy (Pp) *BulsooulZue a]19x9} puw ‘93n}0931YoIu [BABU pue Zuijaeurzua sutseu ‘Auljooutsue [BIysNpul sepnyouy (9) *BulsooulZue 91jjeI] pue Ayeques ‘jedtorunu sepnyouy (q) ‘Zutsooursua o1wesje9 Sepnjouy (Be) ; 
*Joy430 pue [o3]U09 Aveyedpngq ‘Zuryunoose ‘aouvUy ‘Ayayes puv [@uuossed ‘syuejed ‘430M Aveaqi] ‘8 901AJ98 UOTIBUIIOFUT ‘Buiq1Im 
Sepnpour ,.J94I0,, “WOIJ9es ‘I00T} “391ISIP ‘quauj3edap jo uorstAsedns sapnjout ,worstasedng,, “uoTjonsjsu09 pue uo1jeso[dx9 platy ‘uotyes0] pue qnofvy] ‘eduvUszuTeU ‘UOTIDEI0 ‘UOIZBT[BISUL Sepnyour ,.°939 ‘uo1yesedo ‘uorjonposg,, + 


Sree ail 
paki oe Ss a aie me a ee ee) ol one ee cS = [ost | ies = 
Z a = a = = = os = = = pos = = = = = — = = = = = a = = 560) Ui) eae oa “~ papnyjouy ION 
yz | 8L | 6€h| 90r [ZSL10z | v9 JL | 9PL1SB | LZ | 86% | by | ZSH| 602 | Z = | c€ 1 1 | LO4) Svar ve [alee S 001 0: sa cn }240 1 $2N 
00t| OOT| COT! COT | 0OL | COT! OOT 100T| OOT |OOT| COT | DOT | OOT | OOT| OOT | OOT| OOT| OOT | OOT | OOT | OOT | OOT | OOT | OOT) ~ 
’ ’ g ; o 7 — - = g Ss =A : . Z - es & a P, ats . > es ee a € dete el ee soe sisuitawesiaisiaesielvwrwiemmep mss Wedwear srewsnduelse evesveesanees 12910 
¥ v ¥ S G ae ° = v = * 8 ’ » <4 ae = v = v Y ’ » me a5 4 COE, || eras ae so" QdIVOBIY VIBATI pus Zuyynsuoy 
Sweet e. (8 te Yee | eal | oe lar vo El Pee ls ape ee me Ee ee le Ol ee s YOts tbe adrAjag pue soyeg “Burjaysey “urseyomd 
Fes CEN EE! Pe ol eh hy: PGS PIS 1 OR Gy oe oT Te to | Ae oe | eto » es , Sail ee ST 16S “" ysoy Uorsuayxg pue ‘Buyjonaysuy ‘Buryowey, 
Pee Pet AZT le 4s Pod Sigis VOL VSL |e fetal 8 , = | yes | eal GE lS ahs 1IS6> |» = a ggg “~~ @ATNIIXY puw jUsweseuLp] SATE STUTUpY 
Pe | Ge ecelOt bee. Lom 2 Ge | 90) Ole! » 2) cibase ‘ ae ars Cee © aie ye ee ZI bly . * worstasadng 
Per Gl | We Wet em es Pe Shakes ie 1 ORs Tl Oetl + ie he , , ee Se NESE» = v1 09S sila a noses 949 ‘uorywIedG ‘woroMpolg 
» ia eS aelieee ava Fem all, oe , = |, ’ at | 8 = = =i ’ Sat all ae y = a L COG me ae tae saotajag Aloqwsoqe’y] ‘uorjoedsuy ‘Sursay, 
= |S) Sie x = |) =|) = hy = = = £ Ss = = = = ‘ = = p = = T IZ “gurysneig pue Jurusiseq 
Pe re cau wiGe, les: Ee: |) = Le eh | on | 6T)|.6c. 8) Ggeu Gy pit) | eet hel %% | a Maas pe 160‘T piihiset ae AS queudo[aaeq pue yosvesey 
erie | SENS | 4 S| el eee) we we | Bw ee | x | eo pig | Seb w]e 
eae || eS =| a ae. aa 
ol=zlelesl>|/ alte si/ vel ul =] oat) 2 | © PRO) SS os oS BE/Bo BO | pe > | 
eles SiR |S ifelsiZbiF) 2) 8 jessie | & & oe oe 3 | og 8. \oa gf [oe | on 8 |e S [oe jas | & 
Saeipa legel oe hE ISe isi eete | & | SALE Be jee eS Pele Ses | eae |B Eolas | & 
moibpl&i@el/2 |e issisis2/¢| | SF |RSle |S SsisKkiscisk#ls2iasie |esiseal & 
Bil En ee a a 2 ae rd 8 Pile geld |e [fale [SS lee lee | eels je Flee) 
‘o | & | & lo x a a /S} § zi 3 A. — | fe a = ay 1a m m ae| 3 quay) 19g sequin | ruorjoun gy 
#iaije}| ¢|/& g = 2 |e 3 So | 
ax Ne ee ee @ a = a Ea 
Soh fal] Ee eT opnd fens : 
-ASUNOD ALVAGVYOYAGNDA | 


LS61 ‘spjaid eaualsg ul SjDUOISS3jJO1q jo uoljouny quadin®) puo esinoy diwaposy ayonpoabsapur) yo uostupdwos y= 8L FI9PL 


45 


‘AQAMS 9Y} UL PIpN[OUT JOU ae oJOJasOYI pue iaistsay oy1 wo peddoip 
useq aAeYy suazZIIIO UeTpeUe’) Joduo] OU oJom OYM BSOY TL, *SeTqed 9Soq7 FO Aue Ul popn{our jou aJam epeuey) spisino BUIAT] 9J9M OYM SUOTS 
-sajoid Jeotuyoo) pue O1jIWUSTOS UI SUSZTIIO URTpeUBT) BSS ‘uollIppe Ul “UoTIwoNps ayenpeissapun jo goutaoid Jo yuourkoydwe jo soey,d I9y) 
aye1s 10U pIp Jo epeue') optsino podojduls aiom Joye Ep pue ‘soyenpess-uou ase OTS ‘sooldop ayenpeis-jsod peataoel GE6‘T :76°S 243 JO 1 


=H = ie ae a ai = E. 4 e - G6) Olid we ee eee [e10], 
‘e - de ei 2 “i & © .. im e OFZ | seeseeeesceeaceeeeteeetees papnjouy 10N 
6LYV BEZ OLS v6V oes ZLO'E 6rL'l Ove 68€ = = [0S See ae ee eee [O40] 4°N 
I 9 ¢ - 2 y 1 a 7s ae. - 61 | sieseseeeseseseseceenseserececeeneas “L'M'N ® UOINA 
0S Z8h Sh rE ie 99 cz Al 9 es = 96) fe sad-snsnastae.ceastoansedage veneer eiquinjoy ysntg 
eh IL Z1e 9) oF 18 tz 6 Cl eT. = 719 LE aeigs-t Fat teceae bones cae 2 gee eames e1eqqy 
II 91 LT 181 ze 9¢ 4 - 2 B ae 10€ He odse neue tpseeene cuawianes erase nee uemayoieyses 
ZI 2 LT 6Z 961 Ie eT 9 c if a Ol Gre te ee eqoiueyy 
ZZ PII eg ee] 901 6ZFZ 962 601 16 24 = Segig | Aone een eee o1equg 
ZZ1 Le 12 ce gc OLE OLe'T 99 99 = ae LOL'Z ssseeerecenecaeesnearecscentcenensesseeseeesestett DO GONG) 
[ z as I bias 91 ¥Z 66 52 x = imho oe geen yoImsunig MeN 
6 I z ¢ > z7 ze 4 ZHI Al me for i ee “ Brj0og BAON 
de: mei aoe i a ° c ¢ 9 Ls a ee ae pues] plemMpy 20uLg 
c = I : == 9 d 9 0Z = ia epee oh te tae oe a pue[punojmon 
(aaa L sel ie 
es wD > N = eo) O Zz 4 a") Z 
preeese | e eb Bi eee | eee eee Sean? 
pe Meee eer ee eee she reels 
o > D = — 5 0 : n @ : quowAo[dury 
ae 2 > = e = Joquin yy 
6 = z & a oe a yo 
Z 5 = - 5 E ey u 
2 5 a S ye) TAOLY 
. a 


KLISUAAIND ALVAGVUNUAGNNA AO AONIAOUd 


LS6| ‘SJOUCISSejso4g JODIUY.ay pUD IIZIZUaIDg ‘SeIPNyg ayoNpDsIBsapuy) yO BdULAOId 


puo yuawXojdwy jo 


aUIAOIg 4O UOSTIDdWOT YW — 6 FI9OL 


We} 
~—s 


‘uoTJBONps oienpesssapun jo aoutAoid 10 yuoulAo;dwe jo vould IJTey} 123s 30U PIP ‘= 
1O epeue') spIsino pakojdure QJOM JayWe 6] pue ‘soyenpess-uou oie Q[G ‘A[UO saaIdep ayenpesdzepun PeAla0o1 PPE'S ‘pepnypour iou §28‘g 943430 1x 


[eI] 
ee eo ee ede oie ls alt te GME os Ce eee pepnouy 10N 
Neen ee OC 09> -|. 66) 1) 09S 9 SEE" bbl. |). ZZ a a) OLB ee jp40) JON 
pisislaiels\eielelaleisie’sie'nlo\s wialersin(ele'sle)=/e[tielslsie(e= ii mM N Q uoyn 
U L winp/ateinieie: Aicla siere mievajeluisWe wie seiewlsisaip'siae eIquin{oy ystwig 
: me hese iil ope dbase) ee ho| Fe Amo tat a eee euoqdiy 
v : Reece ser Crocco esesecevesecececesavevesse uemMoayoyeyses 
fc pes kal ha ee oe 9 mens Pees ec eqoiuey 
cE Se SE PSO aS en pee eke el ees ee sree preteen etter on ore 1g 
Bu : aialeraieleloielu sieisielainieielsia'sieinia/e felolaveleiereipoalala eial valsibjainieleielniaiai¢/ei= oe gan) 
zs ee arm Re ae | Ee Re ee ah en es yormsunig MON 
al ee ee ee ei a sre oes (a ee eee en cee B1}09G BAON 
0 cede Wc Nae BE reece we pete et (etree WT ea ma mmm ad | Ed (aed Bees Es Roesiic-ecberbenre herr pue[s] prempy goulld 
ee) ee a RO a Oh re Rime | OR Meshentesstuensaenetey za cacneare ccs pue[punojmoyy 
o¢ ow = of 5 g g 2 \¢ 
rye o =e 2 = : 5 a : 
p < se @ ae = = o Cy 
a. 2 n + ° - F z 

a a 2 c E } a 2. quowAojduy 

a = z : S alteaen| 2 

°O 3 5 ee a a. 19 GUT #0 

Se ; @ 

: 2 = QoUTAOIg 

ate 5 

B: ee 


ALISHHAINN ALVAGVYD-LSOd FO AONIAOUd 


LS6L ‘S|OUcIssajzosg jDD}UYDdey pUD 31j14UBI>g ‘SOIPNIg ayONpDID-JSOg 4O B2UJAOIg pUD sUaWAO|dWIA yO BIUJAOId 40 uos}indwory yw — QZ P/9OL 


euoljeWIojUI ou patiddns [ 


pue ‘AjIssoAtun oyNpesdsopun jo soutAold 943 93e1s JOU PIP E ‘SeleNpess-uoU oie OTG ‘A[Uo Sooidop olenpeidsiopun paateoe1 1G) ‘2 :21Z‘8 243 JO 1 


epeue’) 


@pIsmMO SOI}SJOAIULy 


L8 BLL 


N 
| oe 
re 


ee poll oo 
we 


eqoiuepy 


ueMoayojieyseg 
B1}09G BAON 


Bum TOU TS taltd 
YoIMsunig MON 


ALISHUAAINN ALVAGVUNUAGNA AO AONIAOUd 


LG6l ‘Sjouoissajoig jOI!UY.a | PUD JIsIjUsIIC 
yO a2dusaoig puD AjissaAjur) ayoNposBsapup) yO BDUJAOIY 4O uostandwoy yw — LZ 2492] 


d 


pue[punojmMoN 


bar | 
ete 
=} 
Q 
a) 
Sa 
[os 
= 
aa Joaquin \J 
—a 

WD 

— 

je) 

=) 

Q. 


JISJDAIULF BIONPDID-4sO04q 


oe ese reree 


ee 


ee erereres 


wr ereseres 


ee erereree 


ererorrees 


eserereres 


er erereree 


ee 


es eve-eeee 


BRO COON UDC OOUOCOC EOC ON *L°M’N y uoyny 


aielsieisisvinietainvepeisieoiasinate sive cisels(Gaina'elxlaaieiere ore; 


eiefalsieitisiefeisiats wislateioia Wie siemisaisiersia| lain aie iafelatsiai stile aeqang) 


AYIsIOATUL) 
oyenpelsy-1sog 


jo QOUTAOLT 


48 


o> 
*sayenpeis-uoU ore O[G pue A[uo saeiSep ayenpeadsopun paateoas 1G) ‘) ‘asaya JO i 
“OTjTUsTOS-uOU puke BulseauTSue-uoy (y) -sorsXyd otwo0yWw pae sJeajonu ‘7 "q"N ‘eoue!0s sepnjouy (3) “SutiseurZue o1wese0 sepnjouy (j) “Auejoq pue Adojouoque sapnjouy (2) *XBo}ouysa1 pooy pue [ios sapnjouy (p) ‘Sutse9u 
~1Zua seajonu pue ‘Surisaurdua [Bolueyoew-onjsa[a *y"y"N| Sutsseursua sapnyouy (2) ‘aMyaqTYyore [BABU pue FuTJeeUTSUa oUTIeU puB ‘a[1]x9] ‘[elIIsNpul sepnouy (q) ‘Sursseurdua Aemy31y pue oye pue ‘tedrorunu sapn[ouy (2) 


= = = tes css f= [=f ah (= pa = [-7 = —- fl 1-1 -1|-l- T= —]_ 6LOL Sree re STC [P30], 
= — =| ei es = —~}—-f-f-s—-] -—-J-}-l-l-} -] -] - —-/|}-|- yi r€LE'8 ess e * papnyjouy 30K 
0g Zz €S| TS | 6S] € | 22} ve) SEL) 9LZ/6L| S |9¥) 68) 6 [ZZ OL} LL | OL} OF} OFL} BBL) ZL | zz COS Cuma eae gaa ee JP40] 49N 
Ree hae Oe Mle er hh L tol Zo hat doo ok Pe ehh ehh a Se) = | ei bee et eB =o é Pies lee’ 
SES Ze | es |S A a | eel ar ee es Se eS see] amelie ole SP sms Wa ak Pe Jssnasdtcnosouistnanssct rege peste . : 
mS SE FEI ery el, a a eR PE | a a : Se 8 as Set bey €Z (3) 20udtog Je1suaty 
. = z 91 SS oe & : cal re 2 ke ca “= = : o % os a a Ee a oe e =F = a = LS Y M ZS HORE RRR a enema eee ese nen eenneaneeneee tesa eens sneee eee eeeeeesssnseeesssuesteveseseeeensetee Aydeidoag 
ie ar ee eth tele | ete ot alee lal Sp olels ae tea |) ache Eg poe Ll = ~ Zutiaquisugq 3sa10 4 
ag a Dee ae = apie Sees L- i = ie = 7S ae = = fass| | x = sa aid (Come Z9 mas *“A34S910 
te ee eel ee Co SS ee ee ees eit sites ie Sh = ee : Se Sree ne sorehy 4 Supcansas 
soe “ Surzg9uigu BdII0a 

~j& [=] — |=] at} 06 |-le Je |-] -| -| -]| -]| -}| -]-]-| - }-}-|-l-| -] - SVG SLz. ee SEAS iid BES OP be aren nk once ee atin ta eb aie 
aia ose iil b= Pe Peri le eRe bosib le pe See eye He ‘ee se icoeen 
Sees a ole be jane i eee | |e OS fee rede eee free ee ae eal te ue soljeuayye 
2 }=|et|-| - |=] oe} 2 |-lesltle|-|-|-|~]2]-|2|-| = /-=|48 |=} 2] a es oe 2 al e aeccertsian they, ooieitd 
rater ay tle) — Learner fodee ee) = et oe S| = isis - =| =| Sl fe p= ee La a ae 
hehe bea tty dabe folie] il = Pe Se Weakley lee | Siren pee [oe ot, NC | es 8Z Zulsseurdugq wnejoyeg 10 Surat 
=|—/y |=) = |=) - -|-| -— |-|-] z 16 —|e¢ —-| -/}/-/-]| -J-|-j-|}-] -]| -|-] -|] -I¢z -j{- PARI SO Ne ae eae Se Ee SSR yy Ser ac Suleeutsuy [Borsojoasg 
=A tlt = 1 =) @ | =l=|9 Iz lent = | ela I Si a ies be ces ee oe ee ee Real =| LI ERouee ASS) io Aljstwayo0ag 
tT |j-!czi-| —l-l Tt See satek WibscthGneSGi| Fale Gn: else Wali ale Seale aig Shel ei = re GLOm. Mes aeatioe tas = a ee en ae goUetog [BoISO;Oay 310 {Zojoag 
= + eo =e eo Neateg tie ee ie x = € z + Pf ee ee ee ed Be sz a Ea ns = aes TL | tittttrrsteststesesresensessseersensensecneaneseneneenssenees Aaystuayy pue soiskyg 
—-|-le |-| -|-| 1 Sate lal PN Ral all mes Gi eq metim| pa Neier alee oe ee | ee) Sok eel cg = pi gec sabes tsesnenss yas endasecnetan eese (J) Sutsaeurguq jeormeyy 
Sera ter late ke ek Fea Eb St ie | ee ee sige = == l0t) = b= lt ed Poh eb | = 6vE = - a ye 
Gabe eet eat) tay sg ee ip reir lege iloejeet = |p yea) = ee) = eII Reet cla 

= a) ere |e cel cas eee | et eae | a ee ee eer ede Sates |= he = "|e acae feear Wee lets eal cae II a) A%ojoqoAsg 
Carley Ges a GO ae ep ey oe hm me | oe lS leitg —ites = a he ee) ee 091 “"(9) ABo[007 
I Baz. -| — € — —/]—}|/ — |—-/|-}] = -_ _ —_ _ —}T —| — |Z |e! Lior — - - _- _ —- - > fll MM sea “A et a a ai ata eatin es Fo cE ae go ae es ‘A Bojorg 
T CoG a er || = —-}]-)| -—-J-|-] - = = -_ —_ See Pte Oe a — - - - —-j|-|- OU PEs | Boge oo Toe ee secsics cen ce ae Wat ness oo eas nem ee aera se ASoypo11aqoVg 
See Ne fea hee ee me ht) ube ide Paes dom he tee fh mes Sede lori fm |e Poe) eee | gpa GES “(p) aanqjnonady 
se, bt Bec) ee el ee ee ee ee oe ee ena = ig | 9a roe lias ml ieee) ee Tm I sasttser sts tnaengiacri core: eact=s O27 saa soca asermavasics Butiseursug peanqnowsy 
Saal eee Vitel sams we ea aN Rhee =e ete ee em Me ee MM Th UR ie eee ea I r= le Z “ ssouisng pue dulsausuq 
Shah a) ge bd Hb ae ap al | =f fe | a Pe a = fatal a a | — ed ae be Pope Tm ee a eer (2) Sulsseutsuq pesraues 
=f=le tot — T=) bt (Hl —l=ln de Ia -/-|- Tz le |-|-J-|-l-7-| -| -I1 Te | z I = he cs RASS E cn Or rap snc Samah eas oc ecscre» caseu teen Sraaaa Sursseu13u jesanteien 
ee el oe SPE Oke Ae |e ee ee a Ee a = atelier bh fp = og |e: gal = vII : (9) Sureeutdug peorueyse 

(4) Sg la | 
a a ie a ey Mm =| S|, en (ee = —-}|-}| -]|-]J-| - J-l|-l-|-/ 7 eS ol jy eS —|re]—-|- CZ Am I mee es teh rgeee tasar =e ans ansecensnashencsssacancoer ees tner nan Sutisoursu Arejziueg 
sr [tee ie Big | Se (pent fe fee a eee Mere Cree hea et De Sa Can Gre SO Lies ak rAGt 
el =| hoe Se eet ALE Moen Mao Ue 08 2 Pt a Aa RP a ae pn oar a2 i of elt eg | 0€ 
Soll eel = TH eT is Rae ae a Reet ee me ee ee fee fa Sl 5 Nh ae th Oy se: 8I 
1 eel | So gee a aah oe | Fi Sh st ae aes maa tras ae aoa ie ulicall 61 
A ed eS Sule /2=) 5 = PS|BSlocl oolas alo [ele uN| oo = lS>/s BBSORSIB= SO EST > 
S/2/e% |@lsolo |S sls Sole a |S lp |p S15 ole o oo |= wig S =l|Aalo| = a ibpreii sip ols ols ols =l|5 o 
@ |G/2 19 aslo (Se. Sisk Sis |S Pe olo o/oo laste Oo lw2/5);2 7. 98 2. | 08 pe 5 oes peo be Se 3] o 
5 sia leis2i8 os\sfigiee olf s* (sa leciaa eee 2 S13 &lole ebeloplssiSkieris 53) & 
® |5/P |plorlsg [oo O]/O HIS \o Blo lg |o @ OB. @ (RR \n 0 |e = @ 14.6 jog | Elo fJe o]o plo Slo s/o ® | o 
6. |8|— leis Bes sisle 28 BRS sess erifSigeig iipe sp jole @ee.e ie “ehiseig is sic 
<. Se? caaliee S15 ba | = ai Biy| Elo a Bei # |e a | 0 o 3 ae RoI |b SIIB @I5 [so] € 
ees | iP ar ip ey Pes | Tab e) ee BS pa et his | aa ee en ee te [PIO], 1 9SMOr) azenpeid-7s0q 
@ |o| 2 2 a 2. Ss l= & e 5 |p 
Pio iS ~— ~ ~~ 
= | s| 2 . o Bis 
woth | aot 


raSHNOD ALVAGVHYOUAGNNA 


LSél ‘s|DUOISSajo1g joztuysey pup DIZIUSIDS ‘asinory o!wapDoy asDNPD1)-4SOq puo @sinor J!wappiIy asonppiBsapuy jo uosodwosy V= 2é e191 


Pirie tl 


*Sp[olj [BOTUYIE] pue OI}TJUaTOS J94IO UT ole aSeyT, 


9 6 $86 vl cer’ | OL Oot 
- : 4 * I 00T 
ZZ VP Ot LI v LI O0T 
0g OT \ 0% Z OF 00T 
g ST ve 0g 69 ZS 001 
g st LY 62 9L 8h 00T 
- - - - - : 001 
9 &% v - - ly 00T 
8 v2 9 8 Z 09 OOT 
Z g 81 v val 88 oot 
- SI g OT Z SL 001 
~ SZ Or € I ZL OOT 
g 6. Iv v 61 18 oot 
LE v v2 Te S0Z 8% O0T 
61 6 99 LE 792 ve O0T 
ST ZI ge ¥Z 99 LY O01 
g ST 1423 eI V62 S9 00T 
S S Z eI S LL 00T 
~ eI v Or € LL O0T 
ZI ZI OLP IZ LEs ZS O0T 
2 g Z ol 8 €9 001 
71 L 8% eT TS 99 00T 
S 9 91 ai 0€ gL oot 
I i 986 8 G68 18 00T 
~ ZI ZZ S 6 €8 00T 
t it x4 y Ol e8 OOT 

LOY 6 10S 001 


% Sa Ne eae ash Ra NEAT G4 os 


*o30 ‘sjooyoc 
[eto1euw0 Ty 


pue [eoruyoa 7, 


sjooyss 43th 


$jUe WUIIAO4 
SOTJISIOATUL) je drorunyy que UIUIs A045 
pue [B12 pe F 


[erouracig 


YUAAOTANA AO AdAL 


G6L‘OT 
yool 
€£9'0L 


jue") 
Aqjsnpuy ia quinyy 
ied 


*yuao sod [ jo j[BY-oU0 UBYYSseT ¢ 
*[[B@us sIequNnu 9seq esNBdeg peiIWO SadBqUuadIId 


stseneseeenesensceneeerenreereT BAG T 


sbrcesesoanss=**<5@ DNTIU] JON 

eve ccccecccecccosecees Oso] 49N 

were cere cece socereseresess eeeeee 90139Qq §,10390q 

eee eeee ease reese eesesoseseesee ee aolz9q S Jose 

ssreeororeee TO TIBOINPY ajenpeiy-1s0d 
euros pue § Jojayoeg 


T 


we ec eee cere eresesoresese ee aei130q Ss ,1o[Tayoeg 
cece seccc sce seroseseceseessesesere SNVIHVNIQPORA LAA 
eee cer eee eessserereereesecese ee 90189Qq $,10190q 
Seco eer ecere recesses eesreseserese 3o189Qq S ,J934SeI] 


‘ere TOTIBONPY oeNpeig-1s0g 

amos pue S JojTaqoere g 
iealelsamaeialeecssielsioaincieseine 991390(] s ,1oTa yor g 
coeseeseeesees TOTIBOND GY Ayisiaatug aul0g 
AIO ICING OH TOY AH OT AjISsia Atuy) ON 


eee eer o coer ceserrccreesessesere ao1d9q $,10300q 
eos ereresoresecereseresere sees 90189q S,191SeI| 
“eee MOTIBONP| 9VNpe1g-180g 
eulog pue s,JojayoRg 
oe corer scsec covers serecasens 90189q Ss ,Jojayoeg 
serrerrerers TOTIBINP|Y AJSIVATUL) PWIOG 
bbesesnenen*=7"== EO TAB OND AyisioaAtuy) oN 


seeeeeenseseeersesereerererG TT TIBQYV 


sessseecarscesssesssesesseneneneneeeeeerees TOT TN ATS 


tenetavaseaecnt+vensssensn thes" (9 9a OCF $,10190q 
“99130 q S,197qSe] 
srerereoeee TOTIBONPY VIVNpeIN-Isod 
eawog pue s,sojayoeg 
teresevereoeress 9 QIBO (7 s ,Jojayoeg 
rerevereoree MIO TIBINP GY Ajtsiaatuy amo 
Resta ee OT BOTT AjIs 19 ATUL) ON 


oe teres eeeecccese 


wevccerseccececcencescorces eeoccece CUT NIONA 


SUBIIBUTIII9 A ‘S}OIPYIIV 
‘sqstjuatog ‘siseulsug 
suoTzeoONpY jO [aaa] 


LG6| ‘SuUDlsDUlsaJeA ‘SHDOHYDIY ‘S¥SIFUBIIS ‘ssnourBug :saAojdwy yo adA} pun UuolypoNp|Z 40 [ere] — EZ 2/401 


50 


0Z 
¥ 
v 
a 
L 
LT 
FI 
= ¥ 
— 6 
ie ro 
% % 
=, = 18, g od ea) f Z 
° p ° » "9 ° 
re) o n oO i) B 
pe, a (Oy ee pas pa Dy 
=| EA @ ° (ed, _ (oe te 
o | ow a il ° 5 < 

2 © ad ze ~e oO 
i] = =F w w a a 
@ oO n) g ee 
0g oR 7 o o B ov 
Sosa ea 
@ o i) 8 < 

@ @ 
@ ® 


NOILVONGA AO THAT — GIVAdS 


*SurlaauIgue AljSa10j Sapnyjour AljSaJO} ‘SULJaaUIZUS [BINI[NIUZe SapN[oUl siN}[NoWIy 
*[[e@ws sioqunu eseg esnedeq paijywmo sesequsolag 


nll 


oH 


S 
v 
v 
9 
0 
iB 
6 
9 
T 
L 
€ 
€ 
L 
g 
v 
v 
g 
T 
S 
3 


St ~eON~ FO 


10390q 


‘ 


AVISIOATUL) ON | 3 Q mANFHMOWEAKA A | ae 


ajenpelsy-is0g 
AYVISIAATUF) PMNS | = ip MMHMMMHAENAN ALAA lA AN 


92139q S,104SeI | yo 


aoiseq s 
aaizaq Ss,10o[eayorg 


solZaq Ss,Jo[eyoeg 


NOILVONGA AO THAT — AIVN 


a[ewe y 


*yue0 god [ jo J[BYy-suO0 uBYyy ssa] 


*Spl[aly [POIUYIEY puke OTjTyUsTOS 19qIO UI ZuryIOM oe asoyy, 


Jaqum NJ 


soo T FON 


ANON 


amen eee ee rece reser ereserenseeee ee auroIpay Ale utiaya A 


Pee eee eee rcnerecererer 


eters eeerereraeee seesereeeeese £TSOIO J 


POP meme e eee e seer ere ees ere ser er eee seeessesseneses -aInyNousy 


§ 
scsoesto "BS OISAY 
dnestaeesesees rrererereeeeseereeeeneeeees gs Ora BUTS UIE 
sotsdydoey pus Aljstula yo0a4) ‘ABO[094 
POR meee e revere ereerensereseresesereresesese *AIJSTMa Y') 
Sooo worsen sesesesesesasesesece saoueatag [BITsol[o1g 


Pee meee eee eree eee ee eeeeen eee seer asses 


meric ogc cercesaseensne™* Crane 16410 ct 
SREOR ROP EAR EC HODDER IRROCRE ECA aur fade gg f| 
Fame ee eer nero ereasereae [eB orgin{ [Bia] 
Oot meee ee mere en ere renee reee nee sasesersse ss ye orue yoo 
Ce i, tase ae ae Ete Ss ool 
Ue Creer ere eee reer errr re rere rrrr rere re rrr rr er reer ere THAT 
Ge Ee ea ea ae ete eo eo) 
Heber ee eee rere eese sree ner es esse eserseeenes [Bolneuolay 


One tee e renee ee ene eee eee r ese se easesese rere sere te sutie eulsuy 


Ssosanabsovesszsswnseosbanetieve=secenu7<28?* 6 INGO OIL OLY. 


uoryezitetaads 


quowAo;dmy jo platy 


LSS ‘S[OUCISSejsO4g JoDIUYre] PUD IIjlyUa!dg ‘UOl4oOZI[DIDadg yuewWAO/dwWA jo pjaly puD ‘UOI;DINpYy yo [aaa q ‘xag — PZ aIqo]{ 


51 


agp sega TAM ss VEL) 
= 


-~) 


i 


tes 
| ‘ NP Maker 


i as 
: Wee A! 


q 
Ve 


